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MNOACHUTEJIbBHASA 3AIINCKA

[Tporpamma no yue6HOMY npeamety «buonorus» (naee - 6M0JIOTHS ) HA YPOBHE CPEIHETO
obmero obpazoBanus pazpadoTaHa Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpazoBanuu B Poccuiickoit ®denepanun», ®I'OC COO, Konmenuuu mnpenogaBaHust
yueOHOro npeamera «buonorus» U OCHOBHBIX MOJIOKEHHH (enepalibHOM paboyeil mporpammbl
BOCITUTAHHSI.

VYuebubiii npeamer «buonorusy yrayonéuanoro ypous wusydenums (10-11 kmaccer)
SIBJIICTCS. OJTHAUM W3 KOMIIOHEHTOB TPEIMETHON 00nacTu «ECTeCTBEHHO-HAyYHBIC MPEAMETHI.
Cormacao monoxenusiMm PI'OC COO mnpoduiabHbie ydeOHBIE MPEAMETHI, H3ydaeMble Ha
yrIIyONnEéHHOM ypOBHE, SIBISIOTCS cocoOoM TuddepeHanun o0y4eHus: Ha YpPOBHE CPEIHEro
oOuiero o0pa3oBaHMsl M MPU3BaHbl 00ECIEUUTHh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIHM,
CpeIHUM OOIIUM, CpeIHUM NPOPECCHOHATBHBIM M BBICIIUM OOpazoBaHueM. B To ke Bpems
KKl U3 STUX YYEOHBIX MPEAMETOB JIOJKEH ObITh OPUEHTUPOBAH HA MIPUOPUTETHOE PELICHHE
00pa30BaTeNbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIONINX 3a/1ad, CBSI3aHHBIX C MPOGOpUEHTAIUCH
oOydaromuxcsi ¥ CTUMYJIUPOBAaHHEM HHTEpeca K KOHKPETHOH o0jacTu Hay4yHOro 3HAHUS,
CBSI3aHHOTO C OHMOJIOTHEH, MEIWIIMHON, JKOJOTHEH, TMCUXOJIOTHEH, CIOPTOM WM BOCHHBIM
JIEJIOM.

[IporpamMma o yuebHomy npeamery «buonorus» naér npeacTaBieHUE O LEIU U 3aJadax
n3ydeHus yuyeOHoro npeamera «buonorus» Ha yriayOI€HHOM ypOBHE, ONPEEIIsIeT 00s3aTeIbHOS
(MHBapUaHTHOE) TPEIMETHOE COJEpXKaHUE, €ro CTPYKTypHUpOBaHHME MO pa3AeliaM H TeMaw,
pacnpeziesieHue o KjiaccaM, peKOMEHIyeT MOCIe10BaTeIbHOCTh U3yUeHUsl yueOHOro MaTepuana
C yu€TOM MEXIPEAMETHBIX M BHYTPUIPEIMETHBIX CBfA3€H, JIOTMKM Y4eOHOro mpoiiecca,
BO3PACTHBIX 0coOeHHOCTel oOydarommxcs. B mporpamMme mo GHOJOTHM peann30BaH MPHHIIUI
MIPEEeMCTBEHHOCTH C H3y4YeHHEM OWOJIOTMM Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUf,
Omaromapst dYeMy TIPOCMAaTpUBAeTCsl  HANpaBICHHOCTh HA  MOCIEAyIOIIee  Pa3BUTHE
OMOJOTMYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, SKOJIOTUIECKOTO MBINUICHUS, MPEICTABICHUA O 3I0POBOM 00pa3e >KM3HH, Ha
BOCIIUTaHHE OEpEeXHOTO OTHOIIEHHUS K OKpyKarolled mnpupomgHoi cpeae. B mporpamme mo
OMOJIOTUU TaKXe TOKa3aHbl BO3MOXKHOCTH ydeOHOro mpenamera «buonorusy B peau3aiuu
tpeboBanuit PI'OC COO K MIaHUPYEMbIM JMYHOCTHBIM, METAalpeJAMETHbIM M MPEIMETHBIM
pe3yibprataM OOy4YeHHsT W B (OPMUPOBAHWM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEeSTeNIbHOCTH OOYYaloIIUXCsl M0 OCBOCHHUIO COJAEpIKaHMUS OHOJOrH4eckoro oOpa3oBaHHS Ha
YPOBHE CpeiHero o01ero oopa3oBaHus.

VYueOusblii npeamer «buonorus» Ha ypoBHE CpeJHEro oOIIero 0O0pa30BaHUS 3aBEPIIACT
Ouosiornyeckoe oOpa3oBaHUE B IIKOJIE U OPHEHTHPOBAH Ha pacUIMpEeHHe U yIiayOJieHHue 3HaHUH
oOydaromuxcsi O JKMBOM TMPHUPOAE, OCHOBaX MOJEKYJISIPHOW M KJIETOYHOH OHOIIOTHH,
SMOPHOJIOTHN U OHMOJIOTUU DPA3BHUTHUS, TEHETHKH, CEJIEKINH, OMOTEXHOJIOTHUH, BOIONUOHHOTO
YUEHUS U DKOJIOTHH.

Nzydenune yuebHOTO mnpenmera «buonorus» Ha yriryOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOYYArOMIMXCS K TOCIEAYIOUIEMY IMOTYYEHHIO OHMOJIOTHYECKOro 00pa3oBaHUS B
By3ax U OpraHHU3alusiX CpeqHero npodeccuoHanbHOro oOpa3zoBaHus. OCHOBY €ro coaep:KaHus
COCTaBJISIET CHUCTEMa OMONOTUYECKUX 3HAHUMU, TMONYYEHHBIX TPH U3YYEHUU OO0YUYaIONIIMUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKHX pa3JelioB OHOJIOTMH Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kmaccax 3Tu 3HAHUS TOMYYalOT pa3BuThe. Tak, pacIIMpeHbl U YIIIyOIeHBI
OWOJIOTUYECKHE 3HAHUS O PACTEHUSAX, KMBOTHBIX, rprOax, OaKTepHsX, OpraHHU3Me YeIOBeKa,
O0IMX 3aKOHOMEPHOCTSX JKM3HH, JOTOJHUTENHHO BKIIOUEHBI OWOJIIOTUYECKUE CBEICHUS
MIPUKJIAHOTO M TIOMCKOBOTO XapakTepa, KOTOPhIE MOYKHO WCIIOJh30BaTh KaK OPHEHTUPBI LIS
MocNeAyomero Beidopa npodeccun. BozMoxkHa Takke WHTErpaus OMOJIOTUYECKUX 3HAHUU C
COOTBETCTBYIOIIUMH 3HAHHUSAMH, TIOJTYYCHHBIMU OOYYAFOIIUMUCS MPU U3YICHUH (PU3UKH, XUMUH,
reorpaduu U MaTeMaTHUKH.



CrtpykTypa mporpammbl 1o yueOHOMYy mpeamery '"buomorus" orpaxkaeT CHUCTEMHO-
YPOBHEBBII M 3BOJIOIUOHHBIN MOAXOABl K M3y4deHHIO Ouoioruu. CoriacHO MM, HU3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTE€pHbIE JJIs1 KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alHy,
SBOJIIOIIMM OPraHMYECKOT0 MHpa Ha 3emie, COXpaHEHUs OHOJIOrMYecKOro pa3zHooOpas3us
wranetsl. Tak, B 10 kimacce u3y4aroTcs OCHOBBI MOJEKYJSIPHOM M KIETOYHOM OMOJIOTHH,
AMOPHUOJIOTUH U OUOJIOTMH Pa3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTUHU U CUHTETUYECKOM
OMOJIOTUH, AaKTyalU3UpPYIOTCSl 3HAHUS OOyYaromuxcs O OOTaHWKE, 300J0TMH, AHATOMUH,
¢busnonorun yenoeka. B 11 kiacce u3yuyaroTcs 3BOJIOLMOHHOE YYEHHE, OCHOBBI 3KOJOTUHU U
ydeHue o ouocdepe.

VYueOublii npeamer «buonorus» mnpuszBaH o00ecneYUTh OCBOEHUE O0y4YalOIIUMUCS
OMOJIOTUYECKUX TEOpPUA U 3aKOHOB, HJEH, NPUHIMIIOB M TMPaBHJI, JEXKAIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOH KapTUHBI MHpa, 3HAaHUW O CTPOCHHUU, MHOTOOOpa3uH H
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IMOMYJISIIHUH, OHMOIIeHO03a, DKOCHUCTEMBI, O BBIJAIOIINXCS
HAyYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX HCCIIEJOBaHUSIX B OWOJIOrMM, MPHUKIAJHBIX acleKTax
OMoJIOTMYEeCKUX 3HAHWH. [ pa3BUTUS M TMOANEpX)aHUA MHTEpeca 00ydJarommxcsi K OHOIOTHH
Hapsily CO 3HAUYUTEIbHBIM 00BEMOM TEOPETUYECKOTO MaTepHala B COJIEPKAHUH IIPOrPaMMBI O
OHMOJIOTHH TIPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPWEH CTAHOBIICHUS W PA3BUTHS TOW WM WHOU
o0nactu OUONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE BaXKHEUIINX
OMOJIOTUYECKHUX M KOJIOTUICCKHIX TIPOOJIEM.

Lenb u3yuenus yue6Horo npeamera «buonorus» Ha yriayOl€HHOM YpOBHE — OBJIa/ICHUE
00y4aromMMHUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpPraHMU3alUU >KUBBIX CHCTEM
pPa3HOTO paHra u npuoOpeTeHne YMEHU UCIOIb30BaTh 3TU 3HAHUS B (POPMHUPOBAHUH HHTEpeca
K ompenenéHHoN o0nacTu npodecCUOHANIBHONU ACSITEIBHOCTU, CBA3AHHOW ¢ OMOJIOTHEH, WIH K
BBIOOPY YUeOHOT0 3aBeIeHUs AJIsl MPOJOHKEHUSI OMOJIOTHYECKOT0 00pa3oBaHusl.

JlocTKeHHe e U3y4eHus: yueOHnoro npenmera «buonorus» Ha yriayOn€HHOM ypoBHE
o0ecTeYnBaeTCs pEIICHUEM CIIeIYIOIINX 3a/1a4:

OCBOCHHE OOYyYarOIMMHUCS  CHCTEMBbl OHMOJIOTMYECKMX 3HAHHW: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpHUX, KOHLEMIMIAX, THMIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX M IpaBHiaX,
COCTaBJISIIOLUIMX COBPEMEHHYIO €CTECTBEHHO-HAayyHYH0 KapTUHY MHpa; O CTPOEHUH,
MHOT000pa3ui U 0COOEHHOCTSAX OMOJIOTMYECKUX CHCTeM (KJIETKa, OpraHu3M, MOMYJISALMs, BHI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSAX WU COBPEMEHHBIX HCCIEIOBAaHUSAX B
Oouosoruu;

O3HAaKOMJIEHHE  OOydyarommxcs C  MeToJaMH  IO3HAaHUS  JKMBOM  IPHUPOJBL:
HCCIIEI0BATEILCKUMH METO/IaMU OMOJIOIMYECKUX HayK (MOJIEKYJIIPHOM U KJIETOYHOM Ouosioruy,
SMOPHUOJIOTUH U OUOJIOTUU Pa3BUTHUS, TEHETHUKU U CEJEKIUU, OMOTEXHOJOTUN U CUHTETUYECKON
OMOJIOTUH,  TMAJEOHTOJOIMH, HKOJOTMM); METOAaMHU  CaMOCTOSATENBHOTO  MPOBEJEHHS
OMOJIOTMYECKUX HCCIEeIOBaHUM B JabopaTopum U B Mpupoiae (HaOiroleHue, U3MEpeHHe,
9KCIIEPUMEHT, MOJIETIUPOBAHUE);

OBJIaJICHHE OOYYaIOLIUMUCS YMEHHSIMH: CaMOCTOSITEIbHO HaXOJUTh, aHAJIU3UPOBATh U
HCMOJIb30BaTh OMOJIOrMYECKYI0 MH(OPMAINIO; MOJIb30BaThCsl OMOIOrMUECKOW TEPMUHOIOTHEH U
CUMBOJIMKOW;  yCTaHaBIMBaThb CBSA3b MEXKIY pa3BUTHEM OHOJOTMM M  COLHUAIBHO-
HSKOHOMHYECKUMH U 3KOJIOTMYECKMMM MNpoOJeMaMu YeJIOBEUeCTBa; OIICHHWBATh IOCIIEACTBUS
CBOEH JESATENIbHOCTH 110 OTHOIIEHUIO K OKpY’XKaroulel NpupogHoi cpeae, COOCTBEHHOMY
3I0POBBIO M 3J0POBBI0  OKPYKAIOLIMX JHOAeH; OOOCHOBBIBATH W  COONIONATH  MEpHI
npodunakTUKU MHPEKIMOHHBIX 3a00JeBaHuUil, IpaBUiia MOBEACHUS B NMPUPOJE U OOecreUeHHs
0€30IacCHOCTH COOCTBEHHOM KM3HEIEATENbHOCTH B UPE3BBIYAWHBIX CUTYaLUSAX MPUPOJHOTO M
TEXHOTE€HHOI'O XapaKTepa; XapaKTepH30BaThb COBPEMEHHbIE HayyHbIE OTKPBITHS B 00JacTu
Ouosoruu;

pa3BuTHE y 00y4arOUMXCsS MHTEUIEKTYalIbHBIX M TBOPUYECKUX CIOCOOHOCTEH B Ipolecce
3HAaKOMCTBA C BBLIAIOLIMMUCSA OTKPBITUSMU M COBPEMEHHBIMU HCCIIEJOBAaHUSMH B OHOJIOTHH,
pelaeMbIMH €10 MpodieMaMu, METOI0JIOTHeN OMOJIOTHYECKOT0 MCCIeI0BaHus, POBEACHUS



AKCIEPUMEHTAIBHBIX HCCIICAOBAHUH, pEIICHUS OWOJOTHYECKHX 3a7ad, MOJESIMPOBAHUS
OMOJIOTNYECKUX OOBEKTOB U MPOLIECCOB;

BOCIIUTAaHHE Y OOYYaIOUIMXCS EHHOCTHOTO OTHOLICHHS K XHBOW MPHUPOJE B LEJIOM U K
OTHCIBHBIM €€ O0BEeKTaM | SBJICHHUSAM; (OPMHPOBAHUE OSKOJOTUYCCKOH, T'C€HETHYCCKOM
IPaMOTHOCTH, OOIIEW KyJIbTYphI MOBEIACHHS B MPHUPOJEC; MHTETPAllMU E€CTCCTBCHHO-HAYYHBIX
3HAHUI;

npuobpereHue 00yJaromUMUC KOMIIETEHTHOCTH B PAllMOHAIBLHOM MPUPOJIOOIB30BaHUN
(cobmromeHne MpaBWJI TOBEACHHWS B MPUPOJE, OXPaHBl BHAOB, JKOCHUCTEM, OHOChEpHI),
COXpAaHEHHH COOCTBEHHOTO 3J0POBBS U 3I0POBBS OKPYXKAIOIIUX JIOJEH (COOmOAeHus mep
npodWIakTUKA  3a00JeBaHWH, oOecrieueHue  OE30MAaCHOCTH  JKM3HENCSATECIBHOCTH B
Ype3BbIUANHBIX CHUTYalUsX NIPUPOAHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BAHUS
OMOJIOTMYECKHUX 3HAHWUH ¥ YMEHUH B TIOBCEHEBHOW KHU3HH,

CO3JIaHME YCJIOBUH Ui OCO3HAHHOTO BBIOOpa OOYYArOIIMMUCS WHAWBHUIYATbHOM
00pa3oBaTeNbHONW  TPAaeKTOPUH, CHOCOOCTBYIONICH —MOCHEAyIOmeMy MpodecCHOHAIbHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBHHM C WHIUBUIYaJbHBIMH HHTEpECAMHU W TOTPEOHOCTIMU
peruoHa.

OOmiee 4YUCIIO 4YacoB, OTBEACHHBIX HAa HM3y4YeHHE OHOJOTMHM Ha YIIyOJIEHHOM YpOBHE
cpeanero obmero obpasoBanms, coctaBiusier 204 yaca: B 10 kmacce — 102 ugaca (3 waca B
Heneno), B 11 kiacce — 102 vaca (3 yaca B Hezelno).

OtOop OpraHuM3alMoOHHBIX (OPM, METOJOB U  CPEACTB OOyYeHHs OHOJIOTHH
OCYIIECTBIISICTCS C yUETOM CHEHU(PHUKH €ro COJCpKaHHUS M HANPaBICHHOCTH Ha MPOJOIDKEHHE
OMOJIOTUYECKOTO 00pa30BaHUsl B OpPraHM3AlMUAX CPEIHEr0 MPOPECCHOHATIBHOTO M BBICIIETO
o0Opa3oBaHwUs.

OO0s13aTeIbHBIM YCIOBHEM TP OOYYCHHH OMOJIOTUM Ha YIIIyOJIEHHOM YpPOBHE SIBJISICTCS
MpOBE/ICHUE JIA0OPATOPHBIX M TPaKTUYeCKux pabotr. Takke yuactue oOydarommxcs B
BBIMIOJIHEHUM  TMPOCKTHBIX M  Y4eOHO-HCCIECIOBATEIbCKUX pPaldOT, TEMaTHKa KOTOPBIX
OTIPEJIENIACTCSl YUYUTEIEM Ha OCHOBE MMEIOUIMXCS MaTepUaTbHO-TEXHUYECKHX PECYpCOB H
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA

10 KJIACC

CopepxaHve IIPOrpaMMBbl, BBIACIEHHOE  KYPCUBOM, HE BXOAMT B  IIPOBEPKY
rocyJapcTBeHHOM uToroBout arrecramuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHass OMoNOTHsI — KOMIUIEKCHast Hayka. Kparkas ucropus pa3BUTHS OHWOJIOTHH.
buonornyeckue Hayku M H3ydaemMble MMM IpoOiembl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U
MOMCKOBBIE HAYYHbIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue OuOJOrMM B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI
mupa. IIpodeccun, cBa3anHpie ¢ Ouonorueil. 3HaueHHWe OWMOJIOTUM B  MPAKTHYECKOU
JEATEIIBHOCTH YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SMCTBE, IPOMBIIUICHHOCTH, OXpaHe
IIPUPOJIBI.

JdemMoHcTpanuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, Y. I'apseii, I'.
Mennens, B. U. Bepunanackuii, 1. II. IlaBnos, M. . Meunukos, H. 1. Basunos, H. B.
Tumodees-Pecorckuii, . Yorcon, ®. Kpuk, JI. K. benses.

Tabnuuel u cxembl: «CBsi3p OMOJIOTUU C APYTMMHU Haykamm», «CuctemMa GMONIOrHYEeCKHX
HayK».

Tema 2. ’)KuBble cucTeMbI H HX H3Y4YeHHUE

JXuBble cuctembl Kak mpeamer u3ydeHus ouosorun. CBOMCTBA JKUBBIX CUCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTb W LIEJIOCTHOCTb, CJIOXKHOCTh U  YIOPSIOYEHHOCTb
CTPYKTYpbI,  OTKpBITOCTb,  CaMOOpPraHU3allUs, CaMOBOCIPOM3BEIEHHUE,  Pa3IpPa)kUMOCTb,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPOBHM OpraHuM3allMd >KMBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOUYHBIM, TKaHEBBIH,
OpraHU3MEHHBIM, IONYJIALIMOHHO-BHIOBOM, KOCHUCTEMHBIN (OMOreoneHOTUYECKHUIA),
o6uochepnsiil. IIpoueccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbIE NMPU3HAKU >KHUBOTO.
XKuznp kak ¢opma cymecTBoBaHUS MaTepuu. Hayku, usyvaromiue KuBble CUCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHU3aLyy.

Nzyuenue xuBbIXx cucteM. Mertoasl Ouosornueckoir Hayku. HaOmronenue, m3MmepeHue,
JKCIIEPUMEHT, CHCTEMaTu3alus, MeTaaHanu3. [loHaTme o 3aBUCMMOM W HE3aBUCUMOMU
nepemeHHo. IlnanupoBanme skcnepumenta. llocranoBka m mposepka runore3. HyieBas
runotesa. [loHsTHE BBIOOPKH U €€ JocTOBEpHOCTh. Pa3dpoc B Guonornyeckux JaHHbIX. OneHka
JIOCTOBEPHOCTH IMOJIyYEHHBIX pe3yibTaToB. [IpUuMHBI HCKa)KE€HUSI pe3yIbTaTOB SKCIIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdemoncTpanuu

TaOmuipl w cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «buonoruueckue cucremsi»,
«CBoiiCTBa )KMUBOW MaTEpUN», « Y POBHU OpPraHU3allMU KUBOU NpUpPOAbD», «CTpOEHHE JKUBOTHOU
KIeTKW», «TKaHW  KUBOTHBIX», «CHCTEMBI OpPraHOB  YEJIOBEYECKOTO  OpTraHu3May,
«buoreoneno3», «buochepar, «Metoabl U3yueHUs )KUBOU MPUPOBI».

O6opynoBanue: JabopatopHOe 000pyAO0BaHUE JJIs MPOBECHUS HAOII0ICHU N, U3MEPEHHUIA,
AKCIIEPUMEHTOB.

IIpakTHyeckass padora «lcnonp30BaHME paA3IMYHBIX METOJOB IPHU M3YYEHUHU >KUBBIX
CUCTEM).

Tema 3. BuoJiorust KieTku

Krnerka — cTpykTypHO-(DyHKIMOHANbHAS €AMHULIA KUBOro. VcTOpus OTKPBITHS KIIETKH.
Pa6otsl P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOM KIIETOYHON TEOPHH.

Metoabl MOJEKYJISPHOM M KJIETOYHOW OHOJOrMH: MHKPOCKONUS, Xpomatorpadus,
a51eKTpohope3, METOA MEUEHBIX aTOMOB, JU(QepeHInaIbHOe IEHTPUPYTUPOBaHUE,



KyJIbTUBUPOBAHHE KJICTOK. M3yueHue puxcupo8anuvix Kiemok. DIEKTPOHHAs MUKPOCKOIHS.
Kongoxranvnas mukpockonus. Bumanvnoe (npudsxcusnennoe) uzyueHue Kiemox.

JdemoHcTpauuu

[Toptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. llIneitaen, P. Bupxos, K. M. bap.

Tabmuup! U cxembl: «CBETOBOW MHUKPOCKOI, « DIEKTPOHHBIM MUKPOCKOM, « cTopus
Pa3BUTHUS METO/I0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOII MUKPOCKOI, MHUKPOIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX H
OaKkTepuaIbHBIX KIETOK.

IIpakTuyeckasi padora «/3yyeHrne MeTo10B KIETOUHON Onosoruu (Xpomatorpadus,
anexTpodopes, muddepennuranbroe nenTpudyruporanue, [1LP)y».

Tema 4. Xumudeckasi OpraHu3amus KJIeTKH

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTpaMUKpOJIeMeHThl. Bosa u e€ poinb

KaK pacTBOPUTENS, pEareHra, ydacTU€ B CTPYKTYPUPOBAaHUHU KIIETKH, TEIIOPETYJIALNN.
MunepasnbHbie BellecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.
Opranuueckue BelecTBa KiIeTKU. buonornyeckue nonumepsl. benku. AMHHOKHCIOTHBIN
cocrtaB 0enkoB. CTpyKTyphl OesKoBOM MoJiekybl. [lepBuyHas cTpykTypa Oenka, menTuaHas
CBs3b. BTOpuuHas, TpeTuyHas, yeTBepTUUHAs CTPYKTypbl. JleHatypanus. CBoiicTBa OEJIKOB.
Knaccudukanus 6enkoB. buonorndeckue Gpynkmuu 0enkoB. [Ipuonul.

VYrneBoasl. MoHOCaXxapuIbl, JUCAXapUabl, OJHUrOcaxapuiasl W moiucaxapuabl. OOmuit
IUIaH CTPOCHUS U (DU3MKO-XMMHUYECKHE CBOWCTBA YrieBOJIOB. buonornuyeckue ¢GyHKIUU
YIJIEBOJIOB.

Jlunuaer. IM'uapodunsHO-THIPOPOOHBIE CBOIiCTBA. Knaccudukanmss ~ aumuaos.
Tpurnuuepunsl, GochomTunuIbl, BOCKH, cTeporabl. bruonornueckue ¢pyHkumuu munuaoB. Oomme
CBOMCTBa OHMOJOTMYECKMX MeMOpaH — TEKydecTh, CIOCOOHOCTh K CamMO3aMbIKaHUIO,
MOJIyIPOHUIIAEMOCTb.

Hyxneunossie kucnotrel. JIHK n PHK. Crpoenue HykinenHoBbIX KuciaoT. HykneoTumsl.
[Mpuntun kommuiementapuoctu. Ilpaswino Yapradda. Crpykrypa JJHK — nBoitHas crnmpais.
Mecronaxoxaenue u ouonorndeckue pynkuuu JJHK. Buast PHK. @ynkiun PHK B knetke.

Crpoenue moinekynbl AT®. Makposprudeckue csizu B Mosiekysie AT®. buonornueckue
¢ynkuun AT®. BoccraHOBIEHHbIE TEPEHOCUMKHM, HX (QyHKUUM B KiIeTke. [pyeue
HyKaeo3uompugocpamuol (HT D). CexBennpoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPURMOMUKU, NPOMEOMUKU.

CrpyktypHasi Ouonorus: OUOXUMHUYECKHEe U OMOPU3MYECKUE HUCCIIENOBAHMS COCTaBa H
IIPOCTPAHCTBEHHOW CTPYKTYyphl OHOMOJeKyd. Modenuposanue cmpykmypvl u QyHKyui
ouomonekyn u ux komniexkcos. Komnvromepuwiii ouzaun u op2aHudeckuu cunmes OUOMONIEKY U
UX HENnPUPOOHLIX AHANO0208.

JdemMoHcTpanuu

[Toptpersr: JI. [Tonunr, k. Yorcon, ®@. Kpux, M. Yunkunc, P. ®panknun, @. Caurep, C.
IIpy3unep.

Huarpammsbl:  «PacnpenesieHMe XUMHYECKHX DSJIEMEHTOB B HEXKHUBOM NIPUPOIEY,
«Pacnipeenenne XuMUYECKUX JIEMEHTOB B KUBOU MPUPOIE».

Tabnuue! u cxemsl: «lleproguueckas TabauIa XUMHYECKUX 2JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJB», «BeliectBa B coctaBe opraHu3mMoB», «CTpoeHHE MOJIEKYNbI Oenka,
«CTpyKTYpbI O€JIKOBOM MOJIEKYITbI», «CTpOEHHE MOJIEKY YTIeBOA0BY», «CTpoeHHE MOJIEKYJ
munuaoBy, « HyknennoBbie KUCHOTBDY, «CTpoeHne MoneKyJibl ATDy.

O6opynoBaHue: XMMHUYECKas IocyAa U 000py10BaHUE.

JlaGopatopHas padora «OOHapykeHUE OETKOB C TOMOIIbIO KAUE€CTBEHHBIX PEaKIHi».

JlabopaTopHas padora «lccinenoBanue HyKJIEHHOBBIX KUCIIOT, BBIJIEIEHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIUH KJIETKH



Tunsl kIeTOK: 3yKapuoTudeckas M npokapuoTudeckas. CTpyKTypHO-(pYHKIIMOHAIbHbBIE
00pa30BaHMS KJIETKH.

CrpoeHue mpokapuoTHUecKod kieTku. Kierounas creHka Oaktepuii U apXen.
OcoOeHHOCTH CTpOEHUs TeTepoTpoPHON U aBTOTPOPHON MPOKAPUOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OUOIIEHO3aX.

Crtpoenue u (pyHKIMOHUPOBAHUE dyKapuOTUUYECKOM KieTku. [lna3maruueckas memOpana
(mmasmanemma). CTpykTypa Iia3MaTHdeckoid MemOpaHbl. TpaHCOpT BemIecTB dYepes
IJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIM (nuddysus, obneru€nnas muddysus), aKTUBHBIN
(mepBUYHBIA M BTOPHYHBIA aKTUBHBIA TpaHcropT). Ilomynmponunaemocts memOpanbl. PaGora
HATPUI-KaTMEBOr0 Hacoca. DHAOIMUTO3: MUHOIUTO3, (paronutos3. Jk3ouuto3. KinetouHas creHka.
CrpykTypa v QyHKIIMU KIETOYHOW CTEHKH PacTeHUM, TPHOOB.

Hutommazma. I[luro3zonb. Llutockener. JIBuwxkeHue uutomiazMbl. OpraHoujibl KIETKH.
OnnomemMOpaHHbIE OpraHOMBI KJIETKU: sHAomIa3Marudeckas cetb (DIIC), annmapar ['onbmxwy,
JU30COMBI, UX CTpoeHHe U (QyHKIHH. B3auMoCBsI3b OAHOMEMOpPAHHBIX OPraHOUIOB KIIETKH.
CrpoeHue TpaHyJSIpHOTO pPETUKYyIyMma. Mexanuzm Hanpaeénenus oOenkoé ¢ JIIIC. Cunte3
pactBopuMbIXx  OenkoB. CHHTE3  KJIETOYHbIX MemOpaH. [nmagkuii  (arpaHyssipHBIi)
SHJIOIIA3MATHUECKUI peTukyinyM. CekpetopHas ¢yHkuus ammapara [onabmxu. Moougpukayus
benxos 6 annapame I onvoacu. Copmuposka benxos 6 annapame I onvoxcu. TpaHCIIOPT BEUIECTB
B KJeTKe. Bakyonn pactutenpHbIx KiaeTok. Knerounsiii cok. Typrop.

[ToyaBTOHOMHBIE OPraHOMAbI KIETKW: MHTOXOHAPUH, IUIACTUIBL. [Ipoucxoswcoerue
mumoxonopuil u naacmud. Cumdbuocenesz (K.C. Mepeockosckuii, JI. Mapeyauc). Ctpoenue u
GyHKIIMM  MUTOXOHIpHM U Tuiactui. llepBuyHble, BTOpPUYHBIE U CJIOXKHBIE IUIACTHJIBI
(OTOCHHTE3UPYIOMIMX AYKAPHOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JICHKOIUIACTBI ~ BBICIIMX
pacTeHui.

HememOpanusie opranouasl kieTkd CtpoeHue M (yHKIMH HEMEMOpPaHHBIX OPTraHOWIIOB
KineTku. Pubocomsbl.  [lpomeosicymounvie ¢unamenmsi. MuxkpodunaMeHTsl. AxmuHogvle
Muxkpoguramenmol. MpllIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIULEYHLIX KAEMOK.
MuxkpotpyOouku. Kietounsiii unentp. CrpoeHHe U JBM)KEHHE HKTYTHUKOB M pPECHHYEK.
MuxkpotpyOouku 1uTorasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKpoguiamenmamu u
muxpompybouxamu. MomopHule benxu.

Anpo. OOonouka siApa, XpOMAaTUH, KapuoIia3Ma, SAPBIIIKM, UX CTPOECHUE U (DYHKIHU.
SnepHblii GenkoBbli MaTpuKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM B MHTEp(a3HOM
sanpe. Jyxpomamun u 2emepoxpomamun. benku XpomaTMHa — TUCTOHBL. Jlunamuka sdepHou
000104KU 8 Mumose. SoepHultl mparcnopm.

Knerounsie  BxitoueHusi.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  AYKapuoT
(pacTUTenbHOM, KUBOTHOM, TPUOHOI).

JdemoncTpanuu

IToptpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuupl u cxembl: «CTpoeHHE 3yKapUOTHYECKOM KiIeTKM», «CTpoeHHue >KMBOTHOM
KJIeTKW», «CTpOoeHHEe pacTUTENbHON KIETKN», «CTpoeHue MUTOXOHApPUNY, «SAapoy, «CtpoeHue
IIPOKAPUOTUUYECKOMN KIETKH.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHUKpPOIpENapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOMpernaparbl 0akTepuaibHbIX KJIETOK.

JlabopaTopHasi padora «/3yueHne cTpoeHuUs KIETOK PA3IMUHBIX OPraHU3MOBY.

IIpakTnueckas padora «/3yueHue cBOWCTB KJIETOYHOW MEMOpaHBI».

JlabopaTopHas padora «lccnenoBanue mia3mMosin3a W JEMIa3MOJIN3a B PACTUTEIBHBIX
KJIETKax».

IIpakTuyeckasi pabora «/3yueHue ABUKEHUS UTOIIA3MbI B PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BellecTB U NpeBpallleHUe FHEPIUHU B KJIeTKe

AcCCUMMIISILIMS U TUCCUMMIIALIUS — JIB€ CTOPOHBI MeTaboiau3ma. Tumbl oOMeHa BEleCTB:
aBTOTPOGHBIA U TeTepoTpo(HBIA. YyacTue KHUCIOpoAa B OOMEHHBIX MpOLEcCax.



Oueprerndyeckoe oOecrieuyeHne kieTku: mnpeBpameHue AT® B 0OMEHHBIX IpoLECcCax.
depMEHTATUBHBIN XapakTep peaklHil KJIETOYHOro Mmerabonu3ma. DepMeHThI, WX CTPOCHHE,
cBolicTBa W MexaHu3M aercTBus. Kodepmentsl. OTnuuns ¢(epMEHTOB OT HEOPTaHUYECKUX
KaTtaau3aTopoB.  benku-akTuBaTopbl M OCNKH-UHTHOUTOPBI.  3aBUCHUMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIMHA OT Pa3INYHBIX (PAKTOPOB.

[lepBHUuHBIl CMHTE3 OpPraHMYECKHX BellecTB B KieTke. DorocunTe3. AHokcueenmviii u
oxcueennbvlll  pomocunmes 'y obakmepui. Ceemocobuparowue nueMeHmsvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xjoporuiactoB B mpoiecce gorocuHTe3a. CBeToBas U TEMHOBas
dazel. Domoovixanue, Cs., Cs- u CAM-munvi hpomocunmesa. IIponyKTUBHOCTh (HOTOCHHTE3A.
Bnusiaue pa3nuuHbix pakTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A.

Xemocunre3.  PazHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPUDUIUPYIOLIUE
OakTepuu, xene300aKkTepuu, cepoOaKkTepuu, BOAOPOIHbIE OaKTepuHu. 3HAUCHHE XEMOCHHTE3a.

Anarpobnbie opranu3Mbl. Buasl Opoxxenus. [IpoaykTsl OpoKeHUS U UX HCIOJIb30BAHUE
YeJI0BEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTbl OMOTEXHOJIIOTMH M BO30YIUTEIH
0ose3Hel.

AdpoOHBIE OpraHU3MBbl. JTambl dHEpreTHdeckoro oobmena. I[loAroroBuUTenbHBIA STam.
I'mukonn3 — 6eCKUCIOPOIHOE PACIIETIIICHHE TIIFOKO3bI.

buonoruueckoe okuciaeHue, WU KIETOYHOE AbIXxaHue. Pojab MUTOXOHAPHI B mporeccax
ouonornyeckoro okucienus. Llukmmueckune peaknuu. OkuciauTenbHOe (ochopumupoBaHHe.
Ouepeus membpannoeo epaouenma npomonos. Cunmez AT®: paboma npomonuou ATD-
cunmaszvl.  llpeumymnectBa a’poOHOTO TyTH OOMEHa BEHIECTB Tepen  aHa’pOOHBIM.
O PeKTUBHOCTD SHEPreTUIECKOro 0OMEeHa.

JdeMoHcTpanun

[oprpersr: [Ixk. [Ipuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumpel 1 cxembl: «DoTocuHTE3», «IHepreTHueckuii oOMen», «buocuHTes Oenkay,
«Ctpoenue pepmMeHTa», « XEMOCUHTE3Y.

ObopynoBaHue: CBETOBOW MUKPOCKOI, 000pyIOBaHHE /ISl IPUTOTOBJICHHUS TIOCTOSTHHBIX U
BPEMEHHBIX MUKPOITPENapaToB.

JlaGopaTtopHas paGora «/3yuyeHue KaTaTUTHUECKOW aKTUBHOCTU (pepMEHTOB (Ha
MpUMepe aMUIIa3bl WA KaTaaa3bl)y.

JlabopaTopnas paGora «/3ydyeHne (QEpPMEHTATHBHOTO pACHICTUICHHS TIEPOKCH]IA
BOJIOPOJIa B PACTUTENBHBIX M KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE TIPOIIECCOB (OTOCUHTE3a U XEMOCHHTE3AY.

JlaGopatopHas pa6oTa «CpaBHEHHUE ITPOLECCOB OPOKEHUS U JABIXaHUS.

Tema 7. HacaiencTBeHHasi HHpOpMALMs U peajM3anus eé B KJIeTKe

Peakiun matpuuHoro cuntes3a. IIpuHIMI KOMIUIEMEHTApHOCTH B PEAKIMSIX MaTPUUYHOTO
cuHTe3a. Peanmmzammsi HacneAcTBeHHOM wuHGpopManuu. ['€HEeTHYECKUH KON, €ro CBOMCTBA.
Tpanckpunius — Matpuunblii cuate3 PHK. TIpuHIMOBI TpaHCKpUTIIUN: KOMILIEMEHTapHOCTD,
aHTUNApaJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoi
knemke. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue tpancnoptHeix PHK B OmocunTtese Oenka. YcmoBus
6uocunTe3a Oenka. Konuposanue amuHokucioT. Poib pubocom B GuocunTe3e Oemnka.

Cosepemennvie npeocmagnenuss o cmpoeHuu 2enos. OpraHn3anus TeHOMa y IPOKapuoT U
sykapuoT. Perynsuus akTHUBHOCTH TeHOB y mpokapuotT. ['mmote3a omepona (P. XKakoo, XK.
Mano). MonekynapHvle mexanuzmvl 3Kcnpeccuu 2eHoe y 3ykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enos. Perynsuns 0OMeHHbBIX POIeccOB B kKieTke. KieTouHslit romeocTas.

Bupycel — HekseTouHble (OPMBI JKU3HU U OOIMraTHble mapasutbl. CTpoeHue MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuennwviti yuxn JHK-coodepocawjux
supycos, PHK-codeparcawux eupycos, bakmepuoghazos. Obpamnas mpanckpunyus, pesepmasa,
unmezpasa.



Bupycubie 3a0oneBaHusi uenoBeka, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMAJIbHBIE M MEJUIIMHCKUE TIPOOIEMBI.

Buoungpopmamuxa: unmeepayua u ananuz odonvuiux maccugos («bigdatay) cmpykmypruvix
buonoeuueckux OauHvix. Hanomexuonoeuu 6 o6uonocuu u meouyure. Ilpocpammupyemole
@yuxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Koubuios, 1. Y. IBaHOBCKHIA.

Tabmuubst u  cxembl: «buocuntes Oenka», «['eHetmueckuid komy», «Bupycs»,
«bakTtepuodarm.

IIpakTnueckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. /Ku3HeHHBbIH IMKJI KJIETKH

Kinerounsnii 1uki, ero mepuonsl W perynsaiusa. Watepdaza m muto3. OcobeHHOCTH
MpoILeccoB, MpoTekaronmx B uHTepdaze. [logroroBka kietku K aeneHuto. [IpecuaTeTnueckuii
(MOCTMUTOTHUYECKHUI), CUHTETUYECKHH M TOCTCUHTETHYECKUN (IMIPEMHUTOTHYECKUI) MEpPHOIbI
uHTEep(ha3bI.

Marpuunbiii  cunte3 JIHK —  pennukanus. [lpunnuner  perummkanuu — JIHK:
KOMIUIEMEHTAPHOCTb,  IIOJIyKOHCEPBAaTUBHBIM  CHHTE3, aHTUIAPAJUICNBHOCTb. MeXxaHu3Mm
permmkaunn  JIHK.  Xpomocomsbl. Crpoenne xpomocom. Tenomepbl U TeloMepasa.
XpOMOCOMHBI HAaOOp KIETKH — KapuoTUN. WIIOMAHBIA W TaluIOMIHBIA HAOOPBI XPOMOCOM.
I'omonornuneie xpomocoMsl. [1o10BbIE XPOMOCOMBI.

Jlenenue kinetku — mMuto3. CTaguum MHUTO3a U MPOUCXOJAIIME B HUX Ipouecchbl. THIIbI
Murto3a. Kapuokunes u nutokuHes. buosorndyeckoe 3Ha4yeHUE MUTO3a.

Perynsuus muroTnueckoro nukia kietku. llporpammupyemas kietouHas rubenp —
arnonTo3.

Knerounoe sapo, XpoMOCOMBI, GyHKIIMOHATIbHAS TEHOMHKA. Mexanuzmuvl npoaughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposasn knemrxa» — buoungopmamuueckue
Mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdemoncTpanuu

Tabmuupbl 1 cxeMmbl: «KU3HEHHBIN UK KIETKW», «MuTto3», «CTpoeHHE XPOMOCOMY,
«Permukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKON, MHKpoIpenapaTsl: « MUTO3 B KJIETKAax KOpellKa
JTyKay.

JlaGopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTax.

JlabopaTopuasi pa6ora «HaOnrogeHnne mMuTO3a B KJIETKaX KOHYMKAa KOpeIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpENapaTax)».

Tema 9. Ctpoenne u pyHKIUHM OPraHU3MOB

buonornyeckoe  pazHooOpazue  opraHu3zmMoB.  OJHOKJIETOYHBIE,  KOJIOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTraHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEJCIATEIbHOCTH OJHOKJIETOYHBIX OpraHu3mMoB. bakrepuu,
apxeu, OJTHOKJIETOUYHbIE IPUOBI, OJHOKIETOUHbIE BOJIOPOCIIH, IpyrHe NpoTHCThl. KonoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b yacTed MHOTOKJIETOYHOTO OpraHn3Ma. TKaHU, OpraHbl U CUCTEMBI OPIaHOB.
Opranusm kak equHoe 1enoe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasi, TMOKPOBHA,
MPOBOJAINIAsA, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTPOEHMs, (PYHKIMH U pacroyiOKeHUs
TKaHEH B OpraHax pacTEHUN.

TkaHu SKMBOTHBIX H  4YeJOBEKa. THWMBl JKHUBOTHBIX TKAHEW: OIHTEIUAIbHAs,
COEMHUTEINIbHAS, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (QYHKUHUNH MU pPacHOIOKESHUs
TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIe 1 TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPraHOB
YKUBOTHBIX U 4yesioBeKa. DyHKIIMU OpraHoOB U CUCTEM OPIaHOB.



Onopa Tena opranusmoB. Kapkac pacrenuil. CkeneTsl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KMBOTHBIX. Hapy kHbIi 1 BHYTpeHHU ckeneT. CTpOEHUE U TUIIbI COSAMHEHUS
KOCTEH.

JIBm>keHHe OpraHu3MoB. JIBMKEHHE OJHOKJIETOYHBIX OPTraHM3MOB: amMEOOMIHOE,
KI'YTUKOBOE, PECHUYHOE. JIBM)KEHHE MHOIOKJIETOYHBIX PACTCHUM: TPONM3MBI M HACTHUH.
JIBu>keHre MHOTOKJIETOYHBIX )KUBOTHBIX M UeJIOBeKa: MbllieuHas cucrema. Pednekc. CkenetHbie
MBIIIIEI U UX paboTa.

[Iuranue opranusmos. Ilormomienne BOJbI, YIIEKUCIOIO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. [Iutanue >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE IIHIIEBAPEHUE.
[IutaHnne NMO3BOHOYHBIX XUBOTHBIX. OTAENbI MUILEBAPUTEIBLHOTO TpakTa. lluimeBapurenbHble
xkenesbl. [InmeBapurenbHas cucTeMa 4enoBeKa.

Jlpixanue opranu3MoB. JIpixanue pacteHuid. [[pixanue sxuBoTHBIX. Juddy3us ra3oB yepes
MOBEpXHOCTh KieTku. KoxkHoe npixanue. /lpixarenpHas moBepxHOCTh. JKabepHoe U JIErodHoe
NpIXaHue. JlpIxaHne NO03BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. ODBOJIIOIMOHHOE YCIO0XXHEHUE
CTPOEHHs JETKUX IT03BOHOYHBIX >KMBOTHBIX. /JlpIXarenpHas cucreMa dernoBeKka. MexaHus3m
BEHTWISIMH JETKUX y NTHUI] U MIIEKOMIUTAIONX. Perymnsuus npixanus. J{pixaTtenbHbie 00bEMBI.

Tpancnopr BewmecTs y oOpraHu3MoB. TpaHCIOPTHBIE CHCTEMBI pacTeHHW. TpaHcropt
BelleCTB y JKUBOTHbIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHOcHas cucrema
[I0O3BOHOYHBIX JKUBOTHBIX M uenoBeka. Cepalle, KpPOBEHOCHbIE COCYIbl M KpoBb. Kpyru
KpOBOOOpalieHusl.  DBOJIOLUOHHBIE  YCIOXKHEHUS  CTPOCHHS  KPOBEHOCHOW  CHCTEMBI
MMO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perysmusi.

Brinenenne y opranusmoB. Beinenenue y pacteHuid. BblieneHwe 'y  )KMBOTHBIX.
CokpaturenpHble Bakyoiau. Opranbel BblaeneHus. OunbTpanus, cekpeuus H  oOpaTHOE
BCaChIBaHHE KaK MEXaHH3MbI Pa0OThl OpPraHoB BbleieHHs. CBS3b MOJOCTU Tea ¢ KPOBEHOCHOM
U BBIICIUTEIBHOM CHCTEMaMH. BbIfelIeHHe y ITO3BOHOYHBIX JKMBOTHBIX M 4YesloBeKa. Iloukwm.
Crpoenue u pyHkunonupoBanue Hegpona. OOpa3zoBaHre MOYH y YETTOBEKA.

3amuTra y OpraHu3MOB. 3allMTa y OJHOKJIETOYHBIX opraHu3MoB. Cropsl OakTepuil u
LUCTBI IPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbIX pacTeHuil. KyTukyna. Cpenctsa naccuBHOM 1
XUMHYECKOM 3aiuThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [[OKpOBBI 1 MX MPOU3BOAHBIE. 3alllUTa OpraHu3Ma
or Oone3Heil. VMMMyHHas cucremMa denoBeka. KileTOYHBIE W TyMOpalbHbII HUMMYHUTET.
Bpoxxnénnelii u  npuoOpeTéHHbI  crneuuduyeckuii UMMYHUTET. Teopusi KJIOHAJIbHO-
cenexktuBHOro uMmynureta (I1. Opaux, ®@. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3moB. Posb BpoKIEHHOIO UMMYHHTETA B Pa3BUTUU CUCTEMHBIX 3a00J€BaHUI.

PasgpaxkxuMocTe M peryssnus y OpraHu3smMoB. Pa3gpakuMOCTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxumMocTe M peryisnus y pacTeHuM. POCTOBBIE BElIECTBA M HMX
3HaYCHHUE.

HepBHast cucrtemMa u peduiekTopHasi peryssiius y *XUBOTHbIX. HepBHas cucrema u eé
OTIeNbl. DBOJIOLUOHHOE YCJIOXHEHHE CTPOEHHUS HEPBHOM CHUCTEMBI y XHUBOTHBIX. OTxaemnsl
TOJIOBHOT'O MO3ra NMO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIE PE(IIEKCHI.

I'ymopanbHas perynsuuss W SHIOKPUHHAs CHCTEMA JKMBOTHBIX M 4enoBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JlelicTBue TOpMOHOB. B3auMOCBSI3b HEpPBHOM U
SHIOKPUHHOM cucteM. [ mmoranamo-runoduszapHas cuctema.

JdemMoHcTpanuu

IToprper: U. I1. I1aBnos.

Tabmuipl 1 cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOUHBIE BOJIOPOCIINY,
«bakrepun», «IIpocrelimme», «OpraHsl LBETKOBBIX pacTeHHi», «CHCTEMBI OpraHoOB
II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue HacekoMmblx», «TkaHM pacTeHHiD,
«KopueBwie cuctembl», «CtpoeHue ctednss», «CTpoeHHe JHCTOBOW TIACTUHKWY, «TKaHM
KHUBOTHBIX», «CKkener uenoBeka», «llumeBapurenvHas cuctema», «KpoBeHOCHas cucTeMay,



«/pixaTenpHas cuctema», «HepBHas cucreman, «Koxa», «MbplleyHas cucTeMay,
«BpiienurensHas cucreMa», « OHAOKpPUHHAs cucTeMay, «CTpoeHue Mplnb», «MIMMyHHATET?,
«KunmeunononoctHeie», «CxeMa nuTaHus pacTeHui», «KpoBEHOCHBIE CUCTEMBI MO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue runps», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpoeHHE A0XKAEBOIO
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymku», «HepBHas cucrema
npecMbikaomuxcs», «HepBHasg cucrema nruny», «HepBHas cuctema MIIEKOIUTAIOLINXY,
«HepBHas cuctema uenoBekay, «Peduekcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpPOMpENnaparbl OJAHOKIETOYHBIX OpraHU3MOB,
MUKpOIpenaparbl TKaHEH, paKOBUHBI MOJIJIIOCKOB, KOJIJIEKLIUHU HACEKOMBIX, UIVIOKOXKHX, JKHUBbIE
9K3EMILIAPhl KOMHATHBIX PacTEHUH, repOapuu pacTeHH pa3HBIX OTIIEIOB, BIa)KHbIEC MpenapaThbl
KUBOTHBIX, CKEJICTHI MO3BOHOYHBIX, KOJJICKIIMH OECIIO3BOHOYHBIX )KUBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHue [Uisi JEMOHCTPAallUd TOYBEHHOTO ¥  BO3JYIIHOTO MUTAaHUS  PACTEHUH,
pacuierieHust KpaxMaia ¢ OelKOB 1oja JeWcTBHEM (EepMEHTOB, OOOpYJOBaHUE IS
JEMOHCTPALIMM ONBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3MAa JIbIXaTEeJIbHBIX
JBUKEHUM, MOJIEH T'OJIOBHOTO MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHel pacTeHUN».

JlabopaTopHas padora «/3ydyeHne TKaHeH KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. Pa3mHokeHNe 1 pa3BUTHE OPTraHNU3MOB

DopMBI pa3MHOKEHHUST OPraHU3MOB: OecIiooe (BKIIF0UYasi BEre€TaTUBHOE) U MOJI0BOE. Buipl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJISLUS, (pparMeHTaius, KIOHHPOBaHHUE.

[lonoBoe pasmuHoxkenue. IlomoBeie kneTku, win ramersl. Meio3. Craguum Menosa.
IToBenenne xpomocoMm B Menose. Kpoccunrosep. bronornyeckuii CMbICI MeHO03a U IIOJIOBOTO
nporecca. Meio3 ¥ ero MecTo B JKU3HEHHOM IIUKJIE OPIraHU3MOB.

[IpenzaponpuueBoe pasutue. I'amerorene3 'y KuUBOTHBIX. IlonoBble — Kese3sl.
OOpazoBanue U pa3BUTHE MOJOBBIX KJIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Omo10TBOpEeHHE U SMOPHOHAIIBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI OMIIOIOTBOPEHUS:
HapyXHoe, BHyTpeHHee. [lapTeHorenes.

WNuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOr s — HayKa O pa3BUTUHU
opranu3moB. Mopgoeene3 — o0Ha uz enagHvlx npobdiem smopuonocuu. Konyenyus mopgocenos
u mooenu mopghocenesa. Ctaguu SMOpUOreHe3a KUBOTHBIX (Ha IpuMmepe JAryuku). pobienue.
Tunsl gpobnenus. [emepmunuposannoe u nHedepmuHuposanHoe opobaenue. bnacmyna, munoi
onacmyn. OcoOEHHOCTU JPOOIEHUS MIICKONUTAIOIINX. 3apOo/bIIeBble JUCTKH (TacTpyJisiius).
3akiajKka OpraHOB M TKAaHEW W3 3apOJBIIIEBBHIX JIUCTKOB. B3amMHOe BiIMsHUE YacTel
pa3BuBaroIlerocs 3apojbllia (dMOpHMOHaNbHAs MHAYKIMS). 3akiajgka IUlaHa  CTPOEHUs
KMBOTHOTO KaK pe3yJbTaT HEpapXU4eCKHX B3aMMOJCHCTBUI reHoB. BimsHue Ha
SMOpPUOHAIIBHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPYKAIOLIEH cpeabl.

Poct u pasButue >xuBOTHBIX. [locTamOpuoHanbHbli mnepuon. Ilpsmoe u Hempsmoe
pazButue. PaszButne ¢ Meramopdo3oM y OECIMO3BOHOYHBIX W TIO3BOHOYHBIX JKMBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOTO U HENPSAMOIO Pa3BUTHS, UX PACIpPOCTPAaHEHHE B IPUPOJIE.
Tunsl pocta >XUBOTHBIX. DaKTOpbl pEryIsUU pPOCTa >KUBOTHBIX M yenoBeka. Craguu
NOCTAMOPHOHAIBHOTO Pa3BUTHS Yy >KMBOTHBIX W 4YesjoBeka. Ilepuonbl OHTOreHe3a 4YeroBeKa.
Crapenue 1 cMepTh Kak OMOJIOrMYECKHEe MPOLECCHI.

PasmHoxeHnne u pasButHe pacteHuid. ['amerodur u cnopoput. Meiio3 B KU3HEHHOM
nukie pacreruii. OOpa3oBaHue crmop B Tporiecce Meio3a. [‘ameToreHes y pacTeHH.
OmnogoTBOpeHHE M pa3BUTHE PACTUTENIBHBIX OpPraHU3MOB. JIBOWHOE OIUIOJOTBOPEHHE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHnu3MBbl PeryJIsILiiUd OHTOT€HE3a Y PACTEHUHN U JKUBOTHBIX.

JdemMoHcTpauuu

[Hoptpetsr: C. I'. Hapamun, X. [IIneman.



Tabnuuer u cxemsl: «BereraTuBHOE pa3MHOXKeHUE», « THUITBI 6€CHOIOr0 pa3MHOKEHHSD,
«Pa3MHOXEHHE XJIaMHJIOMOHaAb», «Pa3MHOXXEHHE 5BIJIEHB», «Pa3MHOXEHHE THIPBDY,
«Meito3», «Xpomocombly, «l'amerorene3», «CTpoeHHE SHULEKICTKA U CIIEPMATO30Ua»,
«OcHOBHBIE cTaguu OHTOreHe3a», «lIpsmoe m Hempsimoe paszBuTHe», «Pa3BuTue ManCKOro
Kyka», «Pazsurue capanum», «PasBurue marymkun», «IBOMHOE OIJIOLOTBOPEHHUE Y LIBETKOBBIX
pacteHuii», «CTpoeHHE CEMSH OJHOJOJIBHBIX M JBYIOJBHBIX PACTCHHI», «KM3HEHHBIM LMK
MOPCKOM KammycTbl», « KU3HEHHBIN HUKI MXay, «KU3HEHHBIN LIUKJI TAIIOPOTHUKAY,
«OKW3HEHHBIN LUK COCHBD.

Ob6opynoBanue: CBETOBOI MUKPOCKOI, MUKPOIIPETIapaThl SHIEKIETOK U CIEpMaTO30H/10B,
Mozenb «L{uKI pasBUTHS JIATYLIKIAY.

JlabopaTtopnasi pabora «lI3yuyeHue cCTpoeHHsS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpernapaTax».

IIpakTHyeckas padora «BrisgBieHNE NPU3HAKOB CXO/ICTBA 3aPOBIIIECH TO3BOHOYHBIX
YKUBOTHBIX).

JlaGopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXKCHHS BBICILIUX PACTEHU.

Tema 11. I'eneTnka — HAyKa 0 HACJEACTBEHHOCTH U H3MEHYHUBOCTH OPraHU3MOB

WcTtopusi craHoBieHMs] U pa3BUTHUS IeHETUKM Kak Hayku. Paborel I'. Mennens, I'. ne
O®puza, T. Moprana. Ponb oredecTBeHHBIX YUY€HBIX B pa3BUTHHM TeHeTuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benozepckoro, I'. [I. Kapnieuenko, FO0. A. ®ununuenko, H. B.
TumodeeBa-PecoBckoro.

OCHOBHbBIE T€HETUYECKUE MOHATHS U CUMBOJIbI. [ OMOJIOIMYHbIE XPOMOCOMBI, aJlIEIbHbIE
IEHbl, aJbTEPHATUBHbIC IPU3HAKU, JOMHHAHTHBIA M PELECCUBHBIM NPU3HAK, TOMO3UIOTa,
TeTepO3UroTa, YMCTast JIMHUS, TUOpUAbI, reHotun, (eHotun. OCHOBHBIE METOABI T'C€HETHKU:
rUOPUA0TIOTHUECKUMA, IIUTOIOTHUYECKHI, MOJIEKYISIPHO-TEHETHUECKUH.

JdemMoHcTpanuu

[Toprpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basuiios, A. H.
benozepckuit, I'. [I. Kapneuenko, F0. A. ®unumuenko, H. B. Tumodees-Pecopckuii.

Tabmuis! u cxembl: « MeTo bl TeHETUKI, «CXEMbI CKPELTUBAHUS.

JlabopaTopHas padora «/[po3oduna kak 00HEKT TCHETHUECKUX UCCIICOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. llepBbiii 3akoH MeHnenss — 3aKOH €QUMHOO0Opa3us
ruOpuoB nepBoro nokojeHus. IIpaBuno nomuHupoBaHusa. Bropoil 3akoH MeHnens — 3akoH
paciuernienust npusHakoB. L{luTomornyeckue 0CHOBbI MOHOTMOPUAHOTO cKpenuBanus. ['unoresa
YUCTOTHI TAMET.

AHanmusupyromee — ckpemuBaHue.  [IpomMeXyTO4HBIM ~ XapakTep  HACIEJOBaHUS.
Paciuennenue npu3HakoB IIPU HETIOJHOM JTOMUHUPOBAHUU.

JurnbpunHoe ckpemuBaHue. TpeTuil 3akoH MeHznens — 3aKOH HE3aBHCHMOTO
HaclleI0BaHMsI TPU3HAKOB. LlUToNornyeckne OCHOBBI TUTMOPUIHOTO CKPELIMBAHNUS.

CueruieHHoe HacnenoBaHue npu3HakoB. Paboter T. Moprana. CrensieHHoe HacieJ0BaHue
I€HOB, HAPYIICHHUE CLCTUICHUS MEXKIY F'eHaMU. XPOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIM MEXaHHM3M ONPEIENICHUs Moja. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOTaMeTHBI W TeTepOraMeTHBIM IoJ. ['eHeTndeckas CTPyKTypa IOJOBBIX
xpoMocoM. HacienoBanue npu3HaKkoB, CLETUIEHHBIX C ITI0JIOM.

l'enoTun kak uenoctHas cucteMa. [lneioTponusi — MHOMXKECTBEHHOE JIEMCTBHE TEHA.
MHoxecTBEHHBIM ayuienu3M. B3auMonelicTBue HeaIeNbHbIX TeHOB. KOMIUIEMEHTapHOCTB.
Onucras. [Tomumepus.

I'eHeTYeCKUll KOHTPOJIb pa3BUTHS DPACTCHUM, JKUBOTHBIX M YEJIOBEKa, a TaKke
(GU3MONIOrMYECKUX TMPOILIECCOB, TMOBEIACHUS U KOTHUTUBHBIX (QyHKUuH. [‘eHeTnueckue
MEXaHU3Mbl CUMOHMOT€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUSA «XO3SMH — Mapa3suT» U «XO35IUH —
MUKpoOHOMY. ['eHeTnueckre aclieKThl KOHTPOJISI U U3MEHEHHs HaclIeICTBEHHON nHpopManuu B
ITOKOJICHUAX KJIIETOK U OPraHU3MOB.



JdemoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuupl u cxemsl: «IlepBbiii 1 BTOpoi 3akoHbl MeHnens», « Tpertuit 3akoH MeHaens»,
«Ananuzupymoliee ckpenuBanuey, «Henonnoe nqoMmunnpoBanuey, «CliemyieHHOE HAcIe10BaHNe
MIPU3HAKOB Yy Ipo3oduiibl», «['eHeTuka nonay, «Kapuorun uenoseka», «Kapuotun apozopuss»,
«Kapuotun nruibn»y, « MHOKECTBEHHBIN aJllien3my, « B3aumoaeiicTBre reHOBY.

O6opynoBanue: MOJAETb JJs IEMOHCTpPAI[MU 3aKOHOB €IMHO00pa3us ruOpua0B IEPBOIroO
IOKOJICHUSI W PACLICIUICHHUS MPHU3HAKOB, MOJEIb Il JEMOHCTpPAaUUMHU 3aKOHA HE3aBUCHUMOTO
HacJeA0BaHUs MPU3HAKOB, MOJENb JUIsl JEMOHCTPALMH CLEIJIEHHOTO HACIEOBaHUs IPU3HAKOB,
CBETOBOM MHKPOCKOII, MHUKpoIripenapart: «Jpo3oduiay.

IIpakTnueckass padora «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(HITBD.

IIpakTnyeckass padora «/3yueHue pe3ynbTaTOB IUTHOPUAHOTO CKPEUIMBAHUS Y
JPO30(HITBD).

Tema 13. 3aK0OHOMEPHOCTH H3MEHYHMBOCTH

B3aumoneiictBue reHotuna u cpeasl npu GopmupoBaHUM ¢eHoTuna. M3MeHUYHBOCTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHBbIC TMpU3HAKU. Buasl HM3MEHYHMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAs.

MonudukanronHass U3MEHUMBOCTh. Poiib cpeasl B GopmupoBaHuM MOAU(DHUKAIIMOHHOM
n3MeHunBocTH. HopMa peakuuu npusHaka. BapuannoHHBINH psii ¥ BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKATOHHONH N3MEHUUBOCTH.

['enHoTunuueckass u3MeHYMBOCTb. (CBOMCTBA T'€HOTUINMYECKOM HM3MEHUMBOCTU. Buabl
TeHOTUIHYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIllMOHHASI.

KoMOuHaTuBHAs U3MEHUMBOCTh. MeH03 ¥ IOJIOBOW IMPOIECC — OCHOBA KOMOWMHATHBHOU
M3MEHYUBOCTH. POJb KOMOMHATHBHON M3MEHYMBOCTU B CO3aHUU T€HETHUECKOTO Pa3HO00pa3us
B Mpeiesiax OAHOTO BUAA.

MyTanuonHass M3MEHYUBOCTh. Buabl MyTanuil: reHHblE, XPOMOCOMHbBIE, T'€HOMHBIE.
CrnoHTaHHBIE U WHAYIMPOBAaHHBIE MYyTallMu. SlepHbIE W NUTOIJIA3MAaTUYECKHE MYTAaIlUu.
ComMarnueckre W MOJOBble MyTalMH. [[pUYMHBI BO3HMKHOBEHUs MyTauuid. MyTareHol U uX
BIIMSIHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAllMOHHOTO MpoIlecca. 3aKOH TOMOJIOTHYECKUX
psgoB B HacneiacTBeHHoW wusMeHunBoctu (H.M. BaBumoB). BHesaepHas W3MEHYMBOCTH U
HACJIEJICTBEHHOCTb.

Onucenemuxa u 3NULEHOMUKA, PONb INULEHEMUYECKUX (HAKmopos 8 HACIed08aHUU U
UBMEHYUBOCTNU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemoncTpanuu

[Toprpertsr: I'. ne @pus, B. Moranncen, H. 1. BaBuiios.

Tabmuubl 1 cxembl: «Buasl u3MeHuuBOCTHY», «MOAMPUKAIIMOHHAS H3MEHUYHUBOCTHY,
«KoMmOunnaTuBHas N3MEHUYNBOCTDY, «Meiosy, «OmogoTBOpEHUEY, «["emeTnueckue
3a0o0JieBaHus YeoBeKay, « Buasl MmyTtammii».

OGopynoBaHue: >KMBbIE W TepOapHbIE SK3EMIUISIPhl KOMHATHBIX PACTEHUU, PHUCYHKH
(dboTorpadun) )KMBOTHBIX C PA3TMYHBIMHU BUAAMH U3MEHUHNBOCTH.

JlabopaTtopnasi padora «MccrmemoBaHue  3aKOHOMEPHOCTEH — MOIU(PUKAIMOHHOMN
n3MeHYnBOCTH. [locTpoeHre BapuallMOHHOTO PsiJia M BAPUALIMOHHOW KPUBOW.

IpakTuyeckasi padora «MyTtaruu y Apo30(duiisl (Ha TOTOBBIX MHKPOTIpETIapaTax ).

Tema 14. I'eneTnka 4esioBeKa

Kapuotun uenoBeka. MexayHapo/iHas mOporpamMma HCCIEIOBaHUS T€HOMa YelOBEKa.
Metoapl U3ydeHUs TCHETUKU YETIOBEKA: T€HEATOTHYECKUM, OJIM3HEIOBBIN, ITUTOTCHETHUYECKUH,
MONYJISILIMOHHO-CTATUCTUYECKUN, MOJIEKYJIIpHO-TeHeTuUeckuil. CoBpeMeHHOEe OmpeeseHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHKE, B TOM YHcIie ¢ momoIbio TTIP-
ananuza. HacnenctBennsie 3a00eBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHEIE O0JIE3HH YeIOBeKa.
bonesnu ¢ HacneACTBEHHON MPEAPACIIONOKEHHOCTHI0. 3HAUCHUE METUITMHCKON T€HETUKH B



MPEIOTBPALICHUN W JICYCHUHW TEHETHYECKHX 3a00JeBaHMi dYenoBeKa. MeauKO-TeHETHYECKOe
KOHCyJIbTUpOBaHHE. CTBONOBBIEC KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». ITUUECKUE ACTIEKTHI
HCCIIEI0OBaHUM B 00JaCTH pEAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTOpPhI MOBBIIICHHON YyBCTBHTEIBHOCTH YEIOBEKA K (PU3UUYECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpyXKarolen cpenapl. ['eHeTnMdeckas IpenpacroyiokKEHHOCTh
YEJIOBEKA K MaTOJIOTUSM.

JdeMoHcTpanuu

Tabmuupl u cxemsl: «Kapuotun uyenoBekay, «MeToapl U3yUEHHUsS] TEHETUKU YEJIOBEKA»,
«I'eneTnueckue 3a001€BaHUS YEIOBEKAY.

IIpakTnyeckas padora «CoCcTaBlICHUE U aHAIU3 POJIOCTOBHOM.

Tema 15. Cennekuusi OpraHusMoB

JlomecTukanust ¥ CeJeKIUs. 3apOoXIACHUE CEICKUUU U JoMecTukanuu. Yuenue H. U.
BaswuiioBa o LleHTpax mpoucxoxaeHus 1 MHOrooOpasus KyJbTypHbIX pacTeHuil. Poib cenekiuu
B CO3JaHUM COPTOB pacTeHUMM U mnopoJ KUBOTHbIX. CopT, mnopoaa, WTaMM. 3aKOH
TOMOJIOTHUYECKHUX PSAJOB B HacleACTBeHHOM m3meHunBocTy H. M. BaBunosa, ero 3nauenue s
CENIEKITMOHHON PaOOTHI.

MeTtop! ceneKiMoHHOM paboThl. MICKyCCTBEHHBINH OTOOP: MAaCCOBBIN U MHAMBHUIYaAJIbHBII.
Oranbl KOMOWHAIMOHHON celleknuu. VIcrbITanue MpoW3BOAUTENCH 1O MOTOMCTBY. OTOOp MO
TEHOTHUITY C IMOMOIIBIO OIIEHKU ()eHOTHUIIa TOTOMCTBA U OTOOP MO T€HOTHUITY C MOMOIIBIO0 aHAJHN3a
JHK.

HckyccTBeHHBIH MyTareHe3 KakK METOJ CeJNEeKIMOHHOM paboTel. PagmanuonHsiii u
XUMUYECKUM MyTareHe3 KaK HWCTOYHMK MYTallMi Yy KyJIbTYpHBIX (OPM OpraHM3MOB.
Hcnonb30BaHWe TEHOMHOTO peAaKTHUPOBaHUS M MeToAoB pexkomMOuHanTHeIX JIHK — mis
IIOJIyYEHUSI NCXOIHOI0 MaTepuasa s CeIeKIHH.

[lonydyenue monumuionaoB. BHyTpuBuIoBas rubpuausanus. bIM3KOpoACTBEHHOE
CKpeuIrBaHue, WM HHOpuauHT. HepoacTBeHHOE CKpeuIBanue, Wi ayTopuauHr. ['ereposuc u
ero mnpuyuHbl. Vcmonp3oBaHue rerepo3uca B cenekuud. OtmanéHHas TrUOpUAN3AIMS.
[Ipeononenne Oecriogusi MEXBUAOBBIX THOpUIOB. JIOCTHMIXKEHHUS CEJNEKIMM pacTeHUH |
KUBOTHBIX. «3eN1éHas pegonoyusiy.

CoxpaHeHHe U M3YYCHHE TE€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHUW M UX JIHUKHUX
ponudei s co3aHusl HOBBIX COPTOB U TMOPUIIOB CENbCKOXO3SIIICTBEHHBIX KYNbTYp. M3yuenue,
COXpaHeHue U ynpasieHue 2eHemui4ecKUMU pecypcamu CelbCKOX03AUCMBEHHBIX U NPOMbICIOBbIX
HCUBOMHBIX 8 YeNAX VIYUULeHUS. CYWeCmBYVIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEeHeHUeM COBPEMEHHbIX MemOo008 HAYYHLIX UCCIe008AHULL, NEPedosblX uoell U
NnepCcneKmueHbIX MexHON02U.

JdemoncTpanuu

[Toptpersr: H. U. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, II. I1. JIykssHenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuue! 1 cxeMbl: «LleHTpBl TPOUCXOXKIEHUS U MHOT000pa3usl KyJbTYpPHBIX PaCTEHUN»,
«3aKOH TOMOJIOTMYECKHUX pPSAJOB B HACJIEACTBEHHON W3MEHUYMBOCTH», «MeETOAbl CEIeKIUn»,
«OTtnanénnas rudbpuauzanus», « MyrareHesy.

JlabopaTopHas pa6ora «/3yyeHue copToB KyJIbTYpHBIX PAaCT€HUN U MOPOJ JOMAIIHUX
KUBOTHBIX.

JlaGoparopHas padora «/3yueHrne METOIOB CENEKIIUHA PACTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHMID.

Ikcekypenst «OCHOBHBIE METOJABI U JOCTH)KEHUS CEJeKIUU PACTEHUH U JKUBOTHBIX (Ha
CEJIEKIIMOHHYI0 CTaHIIMIO, TUIEMEHHYIO (epMy, COPTOUCIBITATENBHBIN Y4acTOK, B TEIJTUYHOE
XO035IICTBO, B J1aOOPaTOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo10rusl M CHHTEeTHYECKAs OMOJIOTHS

OOBeKTHI, HCIOJIb3yeMble B OHOTEXHOJOTHH, — KIETOYHBIE W TKAaHEBBIE KYJIbTYPHI,
MHUKpPOOPTaHU3MBbl, X XapaKTepUCTHKA. TpaJulMOHHas OMOTEXHOJOTHs: XJieOoneueHue,



MIOJIyYeHHE KUCIOMOJIOYHBIX IPOAYKTOB, BUHOAenue. Mukpobuosnornueckuii cuares. OObEKThI
MHUKPOOHOIOTHYeCcKHX TexHosoruil. [Ipon3BoacTBo Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozaHue TEXHOJNOIMM M HMHCTPYMEHTOB  IIEJICHAIIPABIEHHOTO  WU3MEHEHMSI U
KOHCTPYUPOBaHUS T'€HOMOB C LIEJIbIO MOIYYEHHs] OPraHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIINX
HE BCTPEUAIOIINECs B MPUPOIe OMOCUHTETHYECKHE MTyTH.

Kinerounas muxkeHepus. MeTonbl KynbTypbl KJIETOK M TKaHEH PACTEHUN M JKUBOTHBIX.
Kpuobanku. Comarudeckas TuOpuau3anus ¥ COMAaTHYeCKUid sMOpuoreHe3. lcmonb3oBaHue
ralIoOnIoB B CENEKUHUU pacTeHuil. llonyuenue MOHOKIOHANbHbIX awmumen. Mcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHANbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OILUIOJOTBOPEHUE.
PexkoHCTpyKIMa SHIEKIETOK M KIOHMPOBAaHME >KMBOTHBIX. MeTOX TpaHCIUIAaHTaLMM  sAEp
KIETOK. Texuonozuu 0300poénenus, KyibmMusUposaHus U MUKPOKIOHANIbHO20 DA3MHOICEHUS
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.

XpOMOCOMHasl U TeHHasi MHKEeHepus. VICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYUPOBAHHUE
pekomOuHanTHBIX JIHK. Coz0anue mpanceenmvix opeanuszmos. JIOCTMKEHUS W MEPCIEKTHBBI
XpPOMOCOMHOW UM TEHHOM HWH)KEHEpUU. OKOJIOIMYECKHEe U 3TUYECKUE MpoOJeMbl T'€HHOU
UHXCHEPUHU.

Menunuackue onorexnonorun. [locrrenomuas nudposas meauiuHa. [11P-auarnocTuka.
MeTtab0a0MHBIN aHaIN3, TEHOLEHTPUYECKUI aHaIu3 IPOTEOMa YeI0BeKa AJIsi OLIEHKU COCTOSHUS
€ro 310poBbs. VIcronb30BaHWE CTBOJIOBBIX KIETOK. TaprerHas Ttepamus paka. 3D-
OMOMHXKEHepusl Uil pa3paboTKu  (yHAaMEHTaJIbHBIX OCHOB MEAMLMHCKUX TEXHOJOIUH,
CO3JIaHMsI KOMIUIEKCHBIX TKaHEH COYETaHWEM TEXHOJIOTUH TPEXMEPHOT0 OMONPUHTHHTA U
ckadonauHra Ui peleHns 3a1a4 NepcoHATM3UPOBAHHON MEIULIMHBI.

CoznaHue BEKTOPHBIX BAakKLMH C IEJIbl0 OOecrieueHuss KOMOMHUPOBAHHOM 3alUTBI OT
Bo30yaureneir OPBU, ycTaHoBieHue MONEKYISIpHBIX MeXaHU3MOB ¢yHkuuoHupoBanuss PHK-
COJIEp KaIlMX BUPYCOB, BBI3BIBAIOLINX 0CO00 OMACHbIE 3a00JI€BAHUSI YEIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuuet u  cxembl: «Mcnonb30BaHME MUKPOOPraHM3MOB B IPOMBIIIICHHOM
IIPOU3BOJICTBEY, «KneTouHast uHKeHepus», «[ eHHast HHKEHEPHsD».

JlaGopaTtopHas pa6ora «/I3yueHre 00beKTOB OMOTEXHOIOTUIY.

IIpakTnueckas padora «lloayueHre MOJIOYHOKUCIBIX TPOTYKTOBY.

IKCeKypens «buoTeXHOIOrUs — BasKHENIasi MPOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3aposkaeHue v pa3BUTHE BOJTIOLHOHHBIX NPeACTaBJIeHHIT B 0H0JI0TUH

OpomonmonHas teopust Y. Jlapsuna. [Ipeanoceiku BO3HUKHOBEHUS JapBUHMU3Ma. JKu3Hb
U Hay4Has aesrenbHocTh Y. JlapBuHa.

JIBwxkyue cuibl 3BodonMM BuAoB mno Y. JlapBuHy (BBICOKass MHTEHCHBHOCTb
Pa3MHOXXEHHS OpraHu3MOB, HACJIEJCTBEHHAs HW3MEHUYMBOCTb, OOpb0a 3a CyIIEeCTBOBaHUE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerndeckoid Teopun sBoonnu (CTI). HeittpanbHast Teopust 3BOTIOLUY.
CoBpeMeHHas HBOJIOIMOHHAs OMOJIOTrHs. 3HAUE€HUE SBOJIIOIUOHHONW TEOpUu B (POPMHUPOBAHUM
€CTECTBEHHO-HAYYHOU KapTHUHBI MUDA.

JdemMoHcTpanuu

[Toptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Uersepuxos, U. U. [lImansraysen, /. Xonnenn, /. K. benses.

Tabmuisr u cxembl: «Cucrema >xuoi npupoasl (nmo K. Jlunuero)», «JlecTHUIa XKHUBBIX
cymectB (mo Jlamapky)», «MexaHusM (GOpMHUPOBaHUS MPHUCIIOCOOICHUNH Yy pacTeHUH H
KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nytemectsus Y. lapsuna», «Haxoaku Y.
HapBuna», «®Popmbl 60pbOBl 3a cymecTBoBaHue», «llopoabl romyOGeit», «Muoroobpasue
KyJbTYPHBIX (hOopM KamycTbl», «[loposbl ToMalHuX KUBOTHBIX», «CXxemMa 00pa30BaHUs HOBBIX



BunoB (o Y. [lapBuny)», «CxemMa COOTHOIICHHS ABMXKYIIUX CHUJ IBOMIONUNY», «OCHOBHBIC
I0JIOKEHUSI CUHTETUUYECKOM TEOPUH IBOJIFOLIUI.

Tema 2. Mukpo3BoTIOLMSA U €€ pe3yJIbTAThI

[Momynsmus kak sjneMeHTapHas eauHuIa 3Bodronud. COBpeMEHHbIE METOAbl OLICHKHU
TEHETHYECKOT0 Pa3Ho00pas3ysi U CTPYKTYpPHI MONyJsIuid. Mi3MeHenue reHo(hoH 1a MOMyJIsIUN KakK
3JIEMEHTAapHOE HBOJIIOIIMOHHOE SBJICHHME. 3aKOH TeHerudeckoro paBHoBecus k. Xapau, B.
BaiinGepra.

DOnemeHTapHble (QakTOpbl (ABWXKYIIHME CUJIbI) SBOMIONUH. MyTallMOHHBIN Ipoliecc.
KomOunatuBHass m3MeH4nMBOCTh. Jlpeii reHoB — ciydaliHple HEHAINpaBlICHHbIC H3MEHEHUS
4acTOT a/ulesied B MOMyJsanusx. DQPdexT ocHoBatens. Ipgexm OYymuLIOUHO20 20PabIUIKA.
CHudicenue 2eHemuuecko20 pasHoobpasus: npuuuwsl u cireocmeus. Ilposasnenue 3¢hpgexma
opeligha cenoe 6 Oonvwux u Mmanvlx nonyiayuax. Murpauuu. M3omAmus  momynsnuii:
reorpaduyeckas (MpoCTpaHCTBEHHAs ), OMooTHYecKas (PEnpoIyKTUBHAS).

EcrecTBennblii oT1O00p — Hampapistomuid (akrop 3Bomonud. DopMbl eCTECTBEHHOTO
oTOopa: IBWXKYIIUH, CTAOUIM3UPYIOWIUH, paspbiBatonuil (au3pynTuBHbINA). [lomoBoit oT6op.
Bo3HUKHOBEHNE U 3BOJIIOLUS COLUATIBHOIO MTOBEACHUS )KUBOTHBIX.

[Ipucnoco0aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHUKPOIBOIIONUH. BO3HHMKHOBEHUE
MPUCIIOCOOTICHUH Y OpraHu3MOB. ApoMopd03bl U uaKoaaanTauu. [IpuMepsl mpucnocodIeHui
y OpraHu3moB: Mopdororudeckue, (HU3HOJOTHUYECKHE, OMOXUMHUYECKHE, IOBEICHUECKUE.
OTHOCHUTENBHOCTD MPUCIIOCOOIEHHOCTH OPIaHU3MOB.

Bun, ero kputepuu u cTpykrypa. BumooOGpasoBaHue Kak pe3ylabTaT MHUKPOIBOIIOLUU.
Mzonsmus — kimoueBoit  ¢gakrtop BumooOpazoBanms. [lyTh u crmocoObl BHIO0Opa3oBaHMUS:
aijonarpuueckoe (reorpaduueckoe), CUMIATPUUYECKOE (IKOJIOTMYECKOE), «MTHOBEHHOE)
(monmurmonau3anus, TuOpuan3anus). [MUTenbHOCTh SBOTIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OUOIOTHYECKOTO pa3HOO0pa3usl.

Ponbp sBomronmoHHO#l Ouonoruu B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHHS
O0nopazHooOpasuss. MUKPOIBOIIONUS MW KOJBOJIOLHUS TAPAa3UTOB M WX XO035€B. MeXaHU3MBI
(dhopMUpOBaHUS YCTOWYMBOCTU K aHTUOMOTHUKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoncTpanuu

[Hoptpersi: C. C. YUerBepukos, 3. Maiip.

TaOnuis! u cxeMbl: «MyTallMOHHAs U3MEHYMBOCTHY, «[ oMy sAIMOHHas CTPYKTYypa BUIay,
«Cxema mposiBIEeHUs 3akoHa Xapau—BainOepra», «JIBWXKyline CHJIBI  DBOJIOIUNY,
«OKoylornyecKas M30JSIIMS TMONyJsuui ceBaHcko (dopenu», «l'eorpaduueckas H30OIAIUSL
JTUCTBEHHUIIBI CHOMPCKON U JIMCTBEHHUIIBI NaypcKoity, «llomynsairoHHble BOJIHBI YHCIEHHOCTH
XUIIHUKOB M KepTB», «(Cxema MEeUCTBUS €CTECTBEHHOTO oTOOopay», «Dopmbl OOprOBI 3a
CYILLECTBOBAHHEY, «HaycTpranbHbIil MEJIaHU3M», «KuBbie HCKOTIaeMbIe»,
«IlokpoBUTENBCTBEHHAs! OKpacka >KMBOTHBIX», «llpenynpexnaromas okpacka >KUBOTHBIXY,
«®usnonoruueckue ananranuny, «IIpucnocobIeHHOCTs OPraHU3MOB U €€ OTHOCUTEIBHOCTBY,
«Kpurepun Buma», «Bunbl-nBoitHukn», «CTpykTypa Buaa B mpupoae», «CrnocoOs
BUJ000Opa3oBanus», «l'eorpaguueckoe BuIOOOpa3oBaHHWE TPEX  BHUJOB  JIAHABIIIEH»,
«OKoyornyecKoe BHU000pa3oBaHKMe BUAOB CHUHHID, «[lomumiaouasl pacrenuit», «KamyctHo-
peIeUHBINA THOPUTY.

O6opynoBanue: TepOapuyl pacTeHHUM, KOJUICKIIMA HACEKOMBIX, dydelia MTUIl U 3Bepei C
MpUMepaMu Pa3IUYHBIX MPUCIIOCOOJICHUH, Yydena NTHUI] U 3Bepel pa3HbIX BHUJOB, repOapuu
pacTeHui OJIM3KUX BUJIOB, 00PA30BABIIMXCS PA3IMYHBIMHU CIIOCOOAMHU.

JlaGopaTopHas padora «BrIsiBIeHNE H3MEHYMBOCTH Y 0COO€H OHOTO BUAAY.

JlabopaTtopnasi pabora «lIpucnocoOsennsi OpraHu3MOB H WX OTHOCHTEIIbHAS
11eTIECO00Pa3HOCTHY.

JlaGopatopHas pa6ora «CpaBHEeHHE BUJOB IO MOP(OJIOTHUECKOMY KPUTEPUIO».

Tema 3. MakpodBoJionus 1 eé pe3yabTaThl



MeTtoapl n3ydeHHs: Makpo3BotoLuu. [lageoHTomornyeckue METoAbl U3y4€HUs IBOJIIOLINH.
[lepexonubie popmbl U PpUTOreHETHUYECKHE Pl OPraHU3MOB.

buoreorpaduueckue Meronbl u3ydeHus sBoitonuu. CpaBHeHue ¢Giaopsl U (payHbI
MaTEpUKOB U OCTPOBOB. buoreorpadpuueckue odbmacti 3eminn. BUab-oHIAEMUKN U PETUKTHI.

DOMOpPHUOIOTHYECKUE U CPaBHUTEIBHO-MOP(HOIOTUYECKUE METOAbl M3yUEHUS DBOJIOLUU.
I'enernueckue MeXaHHU3Mbl IBOJIIOLUM OHTOI'€HE3a W IOSBIEHUS 3BOJIOLMOHHBIX HOBILIECTB.
['omonornuneie U aHaNOru4yHbIE OpraHbl. PyaumMeHnTapHble opranbl U aTaBU3Mbl. MOJIEKYJIIpPHO-
TCHETHYECKHE, OHOXMMUYECKHMEe ¥  MaTeMaTHYeCKHE METOAbl W3YYECHHUS  DBOJIOIMHU.
I'omonoruunsie rensl. CoBpeMeHHbIE METObI TOCTPOCHUS (PUITOTEHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUH U 3BOTIOLUS TEHOMOB.

O6mume 3akoHOMEpPHOCTH (MpaBwWiia) ABOMOUMU. [Ipunyun  cmenvl  YyHKYUIL.
HeoOpatumocTs sBomtonuu. AnantuHas paauanus. HepaBHOMEPHOCTh TEMITOB 3BOIIOLUH.

JdemoHcTpauuu

[Toptpets: K. M. bap, A. O. Koanesckuii, ®. Mroinep, 3. ['ekkens.

Tabmuier U cxeMbl: « DUIOTEHETHICCKUI PsJ| JIOMAIN», «APXCONTEPUKC, «3BEPO3yObIe
smepb», «Creronedans», «Punnopursr», «CeMeHHbIE MAaNOPOTHUKNY, «buoreorpaduueckue
30HBI 3emimn», «llperid koHTHEHTOB», «Penukthy, «HauanpHble cTaguu 3MOPUOHATBLHOTO
Pa3BUTHS IO3BOHOYHBIX KUBOTHBIX», «]'OMOJIOTUYHbBIE U AHAJIOTUYHBIE OPTaHbD»,
«PynumeHTs», «ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI YelOBEKa W ILIMMIIAaH3e», «lJaBHBIE
HarpaBJIeHUs SBOTIONUNY, «OO0II1e 3aKOHOMEPHOCTH YBOJIFOIIUN.

O6opynoBaHue: KOJUICKIIMU, TepOapuu, MYJSDKM HCKOMAEMBIX OCTAaTKOB OPraHU3MOB,
MYJSDKM TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PYAUMEHTapHBIX OpPraHOB M aTaBU3MOB, KOJUIEKIIUU
HACEKOMBIX.

Tema 4. IIpouncxoxneHue u pa3BUTHE KU3HHU Ha 3emJie

Hayunple THIOTE3Bl MPOUCXOXKACHWS JKU3HU Ha 3emiie. AOHOT€HE3 WM TaHCIEPMHUs.
JloHay4dHble TPENCTaBICHHUS O 3apPOXKACHUM >KU3HHM (KpeaunoHu3M). ['Mmore3a MOCTOSHHOTO
camo3aposKJIeHus KU3HU U €€ onposepkeHue onbitamu @. Penu, JI. Cnannannanu, JI. [lactepa.
ITpoucxosxxaeHne >Ku3HU U aCTPOOUOIIOTHSL.

OcHoBHBbIE ATanbl HEOpraHMYecKon 3BomoMy. [InaneTapHas (reosoruueckast) SBOIIOLUS.
XuMHUecKasi 3BOJIONMS. AOHOT€HHBIM CHHTE3 OPraHMYECKUX BELIECTB M3 HEOPraHMYECKHX.
Ompir C. Mumiepa u I'. IOpu. OOpa3zoBanue mnomuMepoB u3 MoHOMepoB. KoaimepBarnas
runote3a A. WM. Omapuna, runore3a nepBuuyHoro OynboHa JIk. XonjeilHa, reHeTHuYecKas
runore3a I'. Mémnepa. Pubosumsr (T. Yex) u rumoreza «wmupa PHK» V. TI'unbGepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emnn u wmertonsl e€ wusydeHus. lckomaemble OpraHu4yeckue OCTaTKH.
I'eoxpononorust u e€ wmeroabl. OTHocuTenbHass W abCONIOTHAs  I'€OXPOHOJIOTHS.
I'eoxpoHonoruyeckas mKana: 0HbI, 3pbl, NEPUOIDI, ITTOXH.

HavanpHble sTansl opranuueckoil omtonuu. [losBieHne u 3BOIIOLUSA MEPBBIX KIETOK.
Opomronus Metabonu3Ma. BosHukHOBeHHe mnepBbIX 3KocucTeM. COBpeMEHHblE MHUKPOOHBIE
OMOIUIEHKM Kak aHajor mepBeIx Ha 3emie coobmectB. CrpomaTonuthl. I[IpokapuoTsl u
3YKapHUOTBHI.

[IpoucxoxaeHue 3ykapuoT (cuMOMOreHe3). DBOIIOIMOHHOE MPOUCXOXKJIEHHE BHUPYCOB.
IIponcxoxaeHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHME  OCHOBHBIX  [pYIII
MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIIOLMU BBICIIUX pacTeHUH. OCHOBHBIE apoMOP(O3bl pacTEHUIl.
Brixon pacrenuit Ha cymry. IlosiBmeHne CHOpOBBIX pacTeHUN W 3aBOECBAHME HMMM CYLIH.
Cemennble pacteHus. [IponcxoxneHne BETKOBBIX PACTEHHIM.

OcHOBHbBIE 3Tallbl 3BOJIONUHU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(}O3bl >KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX THIOB. [lepBble XOpI0BbIe
KUBOTHBIC. JKU3HB B BOjE. DBOMIOIMS TTO3BOHOYHBIX. [Iponcxoxaenne ampuOuii U penTHIIHA.



[Tpoucxoxaenne miekonurtaomux W nrtuil. [IpuHnum xmodueBoro apomopdoza. OcBoeHHE
0€Cr03BOHOYHBIMU M TO3BOHOYHBIMU KUBOTHBIMH CYIITH.

PazButue xxu3Hu Ha 3eMIiie 1O ApaM U NEepuoiaM: apXei, MPoTepo30i, Maaeo30i, Me3030H,
KaifHo30H. OOmas XapakTepuCcTHKa KiIUMaTra M TreojlorThdeckux mnpoueccoB. llosBienue u
pacuBeT XapaKTEpPHBIX OPraHU3MOB. YTieoOpa3oBaHME: €ro yCIOBUS U BIMSHHME Ha Ia30BbIA
coctaB aTMOC(]ephl.

MaccoBble BBIMUPAHHS — IKOJIOTMUECKHE KPU3HCHI INpouuioro. IIpuduHbl U cleacTBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUN KpHU3HUC, ero ocobeHHocTH. [Ipobiema
cOoXpaHeHHs OMOopa3HOoOpas3us Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHu4eckoro mMupa. [IpuHIMIBI KiIaccupUKAME OPTaHU3MOB.
OcCHOBHBIE CHCTEMATUYECKHUE FPYIIIbI OPIraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: ®@. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. 1. Onapun, J{x.
Xonpnein, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmumst u cxembl: «Cxema ombita @. Penuy, «Cxema omnbita JI. ITactepa mo uzydeHuro
camo3apokJeHus: xu3zHu», «Cxema omnbita C. Mumnepa, I'. FOpu», «Ortanbsl HeopraHudeckon
3BONMIOLUNY, «I'eoXpoHOonoruyeckas mkana», «HadanpHble 3Tambl OPraHUYECKOW 3BOIIOLUNY,
«Cxema oOpa3oBaHHsI JSyKapuoT MyTéM cuMmOuoreHesza», «Cucrema >KUBOH TNPUPOIBD»,
«Ctpoenmne Bupyca», «Apomophosbl pactenuit», «Punuoputh», «OIHOKIETOUHBIE
BOJOpOCHN», «MHOroKiIeTOuHble Boxopocan», «Mxu», «llanoporHukm», «I'osoceMeHHbIE
pacteHus», «Opranbl LBETKOBBIX pacTeHui», «CxeMa pa3BUTUS IKUBOTHOTO MHpPay,
«Apomopdo3sl KUBOTHBIX», «lIpocteitmue», «Kumeunononoctueiey, «Ilmockue uepBu»,
«YIeHUCTOHOTHEY, «PBIOEDY, «3eMHOBOJHEICY, «ITpecMmbIkaromuecs», «IITume,
«Mnekonuratoumey, «Pa3Buthe KU3HM B  apxeiickod 3pe», «Pa3BuTHe KU3HM B
MPOTEPO30MCKO 3pey, «Pa3BuThE KU3HM B MNAJICO30MCKOM 3pe», «Pa3zButme Ku3HH B
Me3030icKoi 3pe», «Pa3BuTue XM3HM B KalHO30MCKOW 3pe», «CoBpeMeHHas CcucTeMa
OpPraHUYECKOTO MUPa».

O6opynoBanue: repOapuud pacTeHUN pa3IUYHBIX OTAEJOB, KOJUJIEKIIUA HACEKOMBIX,
BJIQXKHBIE IpernapaThl >XKUBOTHBIX, PAKOBHHBI MOJIJIIOCKOB, KOJUIEKIIMH WIJIOKOXKHX, CKEJIETHI
MIO3BOHOYHBIX JXKMBOTHBIX, Yydesla NTUL U 3BEpeH, KOJUIEKLIMU OKaMEHEJIOCTEH, IOJIE3HBIX
HCKOIMAEMBbIX, MYJISKA OpPraHMYECKUX OCTaTKOB OPTaHU3MOB.

Bupryanbnaa JgaGoparopHas padora «MogenupoBanue omnbiToB Musuiepa—tOpu no
M3YyUYEHHUI0 a0MOTE€HHOTO CHHTE3a OPraHUYECKUX COSTMHEHUN B TIEPBUYHOM aTMocheper.

JlabopaTopnasi pabGora «VI3ydyeHne M OINUCAHUE HCKOMAEMBIX OCTATKOB JAPEBHUX
OpraHU3MOBY.

IIpakTnueckass padora «V3ydyeHue o0COOEHHOCTEH CTPOEHMsS pacTEHUH  pa3HBIX
OTJIEJIOBY.

IIpakTnueckas padora «3yueHue ocoOeHHOCTEN CTPOEHUSI TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIponcxokaeHue YeJ10BeKa — AaHTPOIIOIeHe3

Pa3nens! u 3agaun aHTponoaorui. MeTo 1l aHTPOIOJIOTHH.

CraHOBIIEHHE NIPEACTABICHUI O IPOUCXOXKIEHUU YENIOBEKA. PenurmnosHsle BO33pEHUS.
CoBpeMEHHBIE HayUHbIE TEOPUH.

CxoncTBo yenoBeka € KMBOTHBIMHM. (CHCTEMaTH4eCKOE IMOJIOKEHHE  4YEJIOBEKa.
CBuzerenbcTBa CXOJACTBA YEJIOBEKAa C JKUBOTHBIMHU: CPaBHUTEIbHO-MOP(OJIOTHYECKHE,
sMOpHooruyeckre, (HU3noNoro-OMoXuMuyeckre, mnopeaeHueckue. OTIUYMsS YeloBeKa OT
KUBOTHBIX. [IpIMOX0K/IeHNE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3BHUTHE TOJIOBHOTO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBwxymme cwibl  (pakTopel)  aHTpomNoOreHe3a:  OHOJOTMYECKHE,  COLMAaJbHBIE.
CooTHo1ieHre OMOIOTMYECKUX U COLIMATIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbIE CTauU aHTpoIoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI)
U paHHUE TIOHTU/BI — OOIIKE MPEIKU YeTOBEKOOOPA3HBIX 00€3bsH U JI0ACH. ABCTPATONUTEKH —



JBYHOTHE INPEIKH JIoAcH. UenoBeK yMenbli, IEepBble M3TOTOBICHUS Opyaud Tpyna. Yenosek
MPSMOXOJISAIIUN M TIEPBBIA BBIXOJ JIFOACH 3a mpenenbl Agpuku. UenoBek reiaenbOeprckuii —
00K IPeOK HEaHIEPTAIbCKOTO YEIOBEKa U YeIOBEKa pa3yMHOro. UenoBek HeaHAepTaIbCKHUi
KaK BUJ JIIOJEH XOJIOAHOTO KiaumaTa. YeloBEeK pa3syMHBIM COBPEMEHHOIO THUIIA, JEHHUCOBCKHM
4eJI0BEK, OCBOCHNE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u majaeoreHOMHKA.

OBOJIIOLUS COBPEMEHHOI0 uesioBeka. EcrecTBeHHbII OTOOp B HOMYJALUSAX YEIOBEKa.
MyTanuoHHbI pouecc U noiumopdusM. [lomynaunonssle BoaHbI, Apeii¢ reHoB, MUIpalus U
«3((eKT ocHOBATENSD» B MOMYJIALUAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonsTre o pace. bosblive pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpoMIHAsl (PKBAaTOpHAJIbHAsI), MOHTOJIONAHAs (a3uaTcKo-aMepuKaHckas). Bpems u
IIlyTH pacceleHHs 4ejaoBeka 1o IulaHere. EnmHCcTBO  4enmoBedeckux pac.  Hayunas
HECOCTOSATENILHOCTh ~ pacu3Ma. lIpucnocoOneHHOCTh YelnoBeKa K  Pa3sHBIM  YCJIOBUSM
OKpy»Karoliel cpensl. BiausHue reorpaduueckoit cpensl u apeiia reHoB Ha MOPQOJIOTHIO U
(U3MOIIOTHIO YeIIOBEKA.

MexauCUUIUIMHApHbIE MeTOoAbl B (u3M4YecKod (OMOJOruyeckoil) aHTPOINOJIOTHUH.
OBOJNIOIMOHHAsA ~ AHTPOIOJIOTHST M NAJICOAHTPONOJIOTUS  YEJIOBEYECKHX  MOMYJISLUH.
buocoumaneHple  uccienoBaHMs — NPUPOABI  4YenoBeka.  McciaemoBaHue — KO3BOJIOLUU
OMOJIOTHYECKOTO M COLIMAIBHOTO B YEIIOBEKE.

JdeMoHcTpanun

IToptpetsr: Y. Hapsun, JI. JIuku, 4. . Porunckuii, M. M. I'epacumos.

Tabmuubpl u  cxembl: «MeToabl aHTPOMOJIOTHH», «['OJIOBHOW MO3T  YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsIHB, «CKeNeT 4eI0BeKa U CKeNeT MuMIan3e», «PyauMeHTs! u
aTaBU3MbD», «JIBMXKyIIME CHJIBl aHTPOINOIEHE3a», «OBOIIOLUOHHOE JPEBO  YEJIOBEKAY,
«ABcTpanonurek», «4enosek ymensli», «4enoBek NpAMOXoAsIni», «J{eHUCOBCKUN YEI0BEK»
«Heanpnepranbup», «KpomanboHub», «llpenku udenoBekay, «ITambl 3BOJIOLUU YEIOBEKAY,
«Pacepl yenosekay.

O6opynoBaHue: MyJIsDKM OKaAMEHEJIOCTeH, IPEIMETOB MaTepUaIbHON KyJIbTYpPbl IIPEIKOB
4eJoBeKa, penpoaykuuu (dororpaguu) KapTMH ¢ MHDOJIOTHYECKUMH U Oubneickumu
CIOKETaMM MPOUCXOXKACHUS YelloBeKa, poTrorpaduu HaX0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA,
CKEJIET YEJIOBEKa, MOJIEJb Uepela YeJIOBEKa M Yepena IIMMIIAH3€, MOJENb KUCTH YEJIOBEKa U
KHCTH LIMMIIaH3€, MOJENIN TOpca MPEAKOB YEIOBEKa.

JlabopaTtopnasi pabotra «l3yueHne ocoOeHHOCTEH CTpPOEHHUs CKelleTa 4YellOBEKa,
CBSI3aHHBIX C MPSIMOXO0XKIECHUEM.

IIpakTnueckas padora «/I3yueHue sKOJIOrMUECKHUX aJalTallMil YeIOBEKay.

Tema 6. Okojgormss — Hayka O B3aHMOOTHOLUIECHHUSIX OPraHUM3MOB H
HAJ0PraHU3MEHHBbIX CHCTEM C OKpYsKaloulei cpeaoi

3apoxkaeHue W pasBuTHE 3Kojoruu B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pasznensl u 3amaun skonoruu. CBs3b
9KOJIOTHH C IPYTUMHU HayKamH.

Mertoab! skonoruu. IloneBsle HaOMrOAEHUS. DKCIEPUMEHTHI B 3KOJOTMM: MPUPOIHBIE U
naboparopHbsle. MojenupoBaHie B SKOJIOTMH. MOHUTOPUHI OKPY>KaIOLIEH CpeJbl: JIOKaIbHBIH,
PETHOHANBHBIN U T100aIbHbII.

3HaueHue 3KOJOTMYECKMX 3HAHUU JJI YeIoBeKa. DKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsI3€M uenoBeyecTBa C MNpupoAoid. DPOpMHUPOBAHME IKOJOTHYECKOM KYJIBTYphl H
9KOJIOTMYECKOM rpaMOTHOCTH HACEJICHUS.

JdemMoHcTpanuu

IToptpetsl: A. I'ym6ombat, K. ®@. Pynee, H. A. CeBeprios, D. I'ekkens, A. Tencnu, B. H.
Cyxkaués.

Tabmuusr u cxemsl: «Paznenst skomorun», «MeToasl 3kogorun», «Cxema MOHMUTOPHUHTA
OKPYKaIOIIEeH Cpeab».

JlabopaTopHasi padora «/3yueHne METO0B SKOJIOTMUYECKUX HUCCIIET0BAHUINY.



Tema 7. Opranu3mbl 4 cpeaa OOUTAHUSA

Okonorndeckue  (GakTopel M 3aKOHOMEpHOCTH UX jAeiictBusa. Kiaccuduxanus
9KOJIOTHYECKUX  (akTopoB:  abuoTrhyeckwe, OuoOTHYECKHe, aHTpomorenHele.  OOmue
3aKOHOMEPHOCTH JeHCTBUA dKojornueckux (akropos. [IpaBuno munumyma (K. npenrens, 1O.
JInbux). TonepaHTHOCTh. DBPHUOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MEI.

AbuoTtndeckue dakTopbl. CBET Kak dKOJOTHUECKHH (akTop. [leficTBUE pa3HBIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYIIbl PAaCTEHUH M JKUBOTHBIX IIO
OTHOLUEHUIO K cBeTy. CurHaiipHas poib cBeta. dotonepuoausm.

Temmeparypa kak 5kojoruyeckuii ¢axrtop. JlefictBue TemmnepaTypbl Ha OpPTraHU3MBI.
[ToiKuI0TEpPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

BrnaxHocTs Kak skonorudeckuii ¢akrop. IIpucrnocobieHus pacTeHHid K IMOAIEPIKAHUIO
BogHoro Oamanca. Kraccudukauus pactenuii mo oTHomeHHro K Boje. llpucnocoGnenus
YKUBOTHBIX K HU3MEHEHHUIO BOJHOIO peXUMa.

Cpenpl 0oOMTaHMSI OPraHU3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, MOYBEHHAs, TIIyOMHHAas
MOJIMOYBEHHAS, BHYTpUOpPTaHU3MeHHAsA. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOWTaHUs
opranu3moB. [Ipucnoco0naeHuss OpraHu3MoB K KHU3HU B Pa3HBIX CpeIax.

buonornueckue putmbl. BHennue u BHyTpeHHUE pUTMBI. CyTOUHBIE U TOJIMYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUIA KU3HU.

XKuznennsie ¢opmbl opranuzmoB. [lonstue o xu3HeHHOU (opme. KusHeHHBIE (HOPMBI
pacTeHMii: JaepeBbs, KyCTapHHKH, KYCTapHUYKH, MHOTOJIETHUE TpaBbl, OJHOJETHHUE TPABBI.
XKuznennole GOpPMBI SKUBOTHBIX: THIPOOMOHTHI, TE€OOMOHTHI, a’poOUMOHTHL. (OcoOeHHOCTH
CTpOEHUS B 00pa3a KHU3HH.

buotnueckne ¢akroppl. Buasl OMOTHYECKHMX  B3aMMOJCHCTBHI:  KOHKYpPEHLHS,
XHUITHAYECTBO, CUMOMO3 1 ero ¢opmel. [lapazutusm, Koonepamus, MyTyalIn3M, KOMMEHCAIN3M
(KkBapTHpaHTCTBO, HaxjeOHMYecTBO). Herpoduueckne  B3aUMOACHCTBUSA  (TONMHMYECKHE,
dopuueckue, ¢padpuueckue). 3HaueHHE OMOTHYECKMX B3aMMOJEHCTBHA ISl CYHICCTBOBAHHS
OpraHu3MoB B cpesie oOuTaHus. [IpuHIUT KOHKYPEHTHOTO UCKITIOUEHHSI.

JdemoncTpanuu

Tabnuier u cxeMbl: «JKonoruueckue QaxTopbd», «CBETOBOM CHEKTP», «IKOIOTHUECKUE
TPYIIIIBI )KUBOTHBIX O OTHOIICHHUIO K CBETY», « TeIIOKPOBHBIE KUBOTHBIE», «XOJIOTHOKPOBHBIC
KUBOTHBIEY», «DHU3NOIOTHYECKUE aJaNTallid KUBOTHBIX», «Cpeapl OOMTaHHUS OPraHU3MOBY,
«buonornyeckue putMbl», « KuzHennsle popmbl pacTeHUI», « KU3HEHHBIE (OPMBI KUBOTHBIXY,
«IKOCHUCTEMA IIMPOKOJIMCTBEHHOTO Jeca», «DKOCHCTeMa XBOWHOrO Jiecay, «llemu nmutaHusy,
«XumanaectBoy, «I[lapazutuzm», «Konkypeniusa», «Cumomnosy, «KommeHncanmzm.

O6opynoBanue: repbapuu pPAcTEeHUM U KUBOTHBIX, MPHUCIOCOOJEHHBIX K BIIUSHUIO
pPa3IMYHBIX  JKOJNOTHYECKUX  (HaKTOpOB, TrepOapu  CBETOMIOOMBBIX, TEHENMIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUHN, CBETOJIOOMBBIC, TEHENIOOUBBIE U TEHEBBIHOCIHBBIE KOMHATHbBIE
pactenusi, repObapuM W KOJUICKIIMH TEIUIONMIOOUBBIX, 3UMOCTOHKHUX, MOPO30YCTOMUYMBBIX
pacTeHmii, 4Yydena MNTHUIl W 3Bepeil, repbapuu pacTeHUM, OTHOCALIUXCA K THUTpoduTam,
kcepoduram, Me30puUTaM, KOMHATHBIE PACTEHUS MAHHBIX TPYII, KOJUIEKIIUH KUBOTHBIX,
oOUTAIONINX B pa3HbIX cpelax, repOapuu W KOJUIEKIUU PACTEHHH U JKUBOTHBIX, 00JalarolIuxX
yepTaMd MNPUCHOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHMSIM YCIOBHM KH3HHM, TepOapuu u
KOJUICKIIMA PACTCHUH M KWUBOTHBIX DPA3JTUYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU KUBOTHBIX,
YYaCTBYIOIINX B PA3IMYHBIX OMOTHUUECKUX B3aUMOJICHCTBUSX.

JlaGopaTopHas padora «BrisiBieHue nprucnoco0aeHU OPraHu3MOB K BIIUSIHUIO CBETAY.

JlabopaTopuasi padota «BplsgBIeHHE TPUCIIOCOONECHUN OpPraHU3MOB K BIIHSHHIO
TEMIIEPaTypbI».

JlabopaTopHasi pabora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUM M3 Pa3HBIX MECT
oOUTaHU.

Tema 8. Iko0rust BUA0B U MONMYJISIIUA



DKOJOTHYECKHE XapaKTePUCTUKK Tomysiiun. [lomynsnus kak OMONIOornyYeckas CucTeMa.
Pons HeomHOpOAHOCTH cpenbl, (U3HYECKUX OapbhbepoOB M OCOOCHHOCTEH OHOJIOTMM BHIIOB B
(hopMHPOBaHNUN TPOCTPAHCTBEHHON CTPYKTYPBI NOMysaunii. OCHOBHBIE TOKA3aTeNN MOMYJISAIHH:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsI M MOJOBasi CTPYKTYpa, POKAAEMOCTb, IMPHUPOCT, TEMI
pocTta, CMEpTHOCTb, MUTpaLUS.

DKoJiornyeckass CTpykTypa nomyssinuu. OneHka YHUCIEHHOCTH NOmyJisauuH. J(MHamuka
MOMYJSIUUU U €€ perynsiuus. bBuoTnyeckuii noTeHnuMan nomyJaauuu. MoienupoBaHie THHAMUKU
nonyysuuu. KpuBele pocta uuciaeHHOCTH mnomyisuuu. KpuBble BbDKMBaHUA. Perysnus
YHUCJICHHOCTH TOMYJISIMA: posib (PAaKTOPOB, 3aBUCIIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
Dkosoruueckue crpareruu BuzoB (r- u K-crparerun).

[Tonatue 00 »HKomormueckoil Hume Buaa. MecrtooOuTanue. MHOromepHass MOJEINb
skonornyeckor Humm JIx.M. Xaruuncona. Pazmepsl sxonorndeckoil Hum. [loreHunaneHas u
peain30BaHHAs HULIU.

Bun xak cuctema nomyssiuuvii. Apeansl BUAOB. Buipl M HMX KU3HEHHBIE CTpaTETHH.
DKOJIOTHYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH IIOBEJIEHUS W MHUIpaluid KUBOTHBIX. buonoruueckue HHBa3UU
Yy’KE€pPOJIHBIX BUJIOB.

JdemMoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabnuiel 1 cxeMbl: «IKOJIOTUYECKUE XapaKTePUCTUKU nonysuuny, «[IpoctpancTBenHas
CTpyKTypa nomyisiiuw», «Bo3pacTHele mnupamuabl nonynsuun», «CKOpOCTb 3acelieHus
MOBEPXHOCTU 3€MJIM pPa3IMYHbIMU oOpraHuzmammu», «Mogenb skonormdyeckoil Humum Jx. U.
XaTYnHCOHAY.

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIINH >KUBOTHBIX.

JladopaTopuasi pa6ota «IIpucmocoOaeHus ceMsH paCTeHUH K paCCEIICHUION.

Tema 9. Ikos0rus coodmecTs. IKOIOTHYECKHE CUCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3Mam B
OuoLeHo3e.

Okocuctema kak oOTkpeiTag cucrema (A. JIx. Tencnu). @yHKIMOHaIbHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTHI, peayLeHTsl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u ceru. A6uornyeckue 010ku 3kocucteM. [10UBBI U WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BewECTB 1 NOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE NTOKa3aTeNM 3KocucTeMbl. brioMacca u nmpoaykius. DKoJ0rn4eckre mupaMubl
qrces, 0MOMacchl U YJHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouixu. @nykmyayuu. HanpasieHHbIe
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CyKlLeccud. IlepBUYHBIE M BTOPHYHBIE CYKIIECCUM M HMX
MPUYMHBL. AHTPOIIOT€HHBIE BO3JEHUCTBUS Ha cykieccud. KiumakcHoe cooOuiecTBo.
bropa3znoobpasue 1 moJHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. DKOCUCEMbl 03ED U peK. DKOCUcmemvl MOpeli U OKeaHos.
Oxocucmemvl myHop, necos, cmenet, NyCmoltb.

AHTpOIIOTEHHBIE  JKOCUCTEMBI. ATrposkocuctema. ArponeHo3. Paznuuus wMexnay
AQHTPOIIOTEHHBIMH U MIPUPOTHBIMU YKOCUCTEMAMH.

Ypboskocucrembl. OcHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢uiopa u dayna.
Cunantponu3aisi ropojckoil ¢ayHel. buonornyeckoe M XO34HCTBEHHOE 3HAuCHHE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUH  OpPraHW3MOB B
aKocucTteMax. Ponb kackaomozo 3pgexma u 6u008-30upuxamopos (Kuouesvix 6udos) 6
Qyukyuonuposanuu  dxocucmem. llepeHOC HHEPTMM U BEHIECTB MEXIY CMEXKHBIMH
SKOCUCTEMAMH. Y CTOWYMBOCTh OpPraHU3MOB, TNONYJSIMUA W OSKOCUCTEM B  YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX BO3/1EHCTBUI.






3aKOHOMEPHOCTH TJI00ATBHBIX 9KOJOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOI'O KpHU3Hca
Y €r0 BEPOSTHBIC MTOCIIECTBUSI.

Pa3BuTHe METOJOB MOHHTOPHHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX IPOIECCOB.
Cucmemnvle ucciedogeanus nepexooa K pecypcocbepezaroujeti U KOHKYPEHMOCNOCOOHOU
aHepeemuxke. buonocuueckoe pasnoobpasue u obuopecypcvl. Hayuonanonvle ungopmayuonnvle
cucmemvl, obecneuusaroujue OOCMYn K UHGOpMayuu NO COCMOAHUIO OMOENbHbIX 6UO08 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKOCUCmeM U cnocobo8 60pbObL ¢ OUONOBPEHCOECHUAMU.
Pexoncmpyxkyusa mopckux u HazemMHbIX d9KOCUCTNEM.

JdemoHcTpauuu

Tabmuplt u  cxeMbl: «3arpsisHeHHe aTtMmochepbl», «3arps3HeHre ruapochepsn,
«3arpsisHenne  mouBb», «llapHuKOBBIT 3 dekT», «Ocobo oxpaHseMmble TPUPOIHBIC
TeppuTopun», «Moaenu ynpaBisieMoro MUpay.

Ob6opynoBanue: pororpadun OXpaHsIeMbIX pacCTCHUH U )KUBOTHBIX KpacHoi kHuru Poccuiickoit
®enepanun, KpacHol KHUTH pervoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU

JIMYHOCTHBIE PE3YJIbTATHBI

dI'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOCHHS OOYYaIOIIUMHCS
MPOrpaMM CpeAHEro O0IIero 00pa3oBaHMs: TMYHOCTHBIE, METAIIPEIMETHBIC U TIPEAMETHBIC.

B cTpykType TUYHOCTHBIX PEe3yJbTAaTOB OCBOCHHUS MPOTPAMMBI MO OMOJIOTMH BBIJICICHBI
CIIEyIOIIMe  COCTABIAIOIIME: OCO3HaHME OOYYalOUIMMHCS  POCCHICKOM  TpakIaHCKOM
UJEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH M CAaMOOIIPEAEIIECHUIO,
Haiuyue momusayuu K OOYYEHHIO OHMOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHHX
yOeXJIeHHI JIMYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKHX TPATUIMNA Pa3BUTHS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O00YYaIOIIUXCS PYKOBOJICTBOBATHCS B
CBOCH  JEATENBHOCTH  IIEHHOCTHO-CMBICIIOBHIMH ~ yCTAHOBKAMM, IPUCYIIMMH  CHUCTEME
OMOJIOTMYECKOTO  OOpa3OBaHMsl, Haluyue  HNPAGOCO3HAHUSA  DKOJIOTUYECKOW  KYJIbTYpBI,
CnOCobHOCMU CMA8UMb TIETTN U CTPOUTH KU3HEHHBIE TUIAHBI.

JIndHOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPaMMbI 110 OMOJOTUH JOCTUTAIOTCS B E€AMHCTBE
y4eOHOW W BOCHHTATEIBHOU ACSITEILHOCTH B COOTBETCTBHH C TPAIUIIUOHHBIMU POCCHUCKHMHU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH, IPUHATHIMHU B
o0IIecTBe TpaBWIAMH W HOPMAaMHU IOBEIEHHS M CIIOCOOCTBYIOT MpOIlecCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSI U CaMOPA3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3ULMU JIMYHOCTH, NATPUOTU3MA U
YBaXEHMSI K 3aKOHY M IMPABOMNOPSAAKY, YEIOBEKY TpyAa M CTaplieMy MOKOJIEHHIO, B3AaUMHOIO
YBOXEHUS, OEpEeKHOr0  OTHOIIGHHUS K  KYJbTYPHOMY  HAcIeAMI0 M TPaTUIUsIM
MHOTOHAallMOHAJIBHOTO Hapozaa Poccuiickoit @enepannn, NpUPOAE U OKPYKAIOLIEH Cpee.

JIn4HOCTHBIE pe3yibTaThl OCBOCHUS y4eOHOTO mpeamera «bruonorush AOIKHBI OTpaskaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIUXCs PyKOBOJACTBOBATHCS C(POPMUPOBAHHOW BHYTpPEHHEH
MO3ULIMEH JINYHOCTH, CHCTEMOW LIEHHOCTHBIX OpUEHTAlUui, MO3UTUBHBIX BHYTPEHHHX
yOEKIEHUI, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSAM PpOCCHICKOro  OOIIecTBa,
pacuIMpeHre >KM3HEHHOIO ONbITa M OMbITa JEATEIbHOCTH B IMPOLECCE pealn3allid OCHOBHBIX
HaIpaBJIEHUH BOCIIUTATEIbHOM €ATEIbHOCTH, B TOM UUCIIE B YACTHU:

1) rpaska1aHCKOTr0 BOCIIMTAHMSA:

c(OpPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOydYaromierocs Kak akTUBHOTO U
OTBETCTBEHHOT'0 YIEHA POCCUHCKOT0 OOIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIIMOHHBIX TMpaB H 0OsA3aHHOCTEH, YBaXEHHE 3aKOHA W
IIPaBOIIOPSIIIKA;

TOTOBHOCTh K COBMECTHOI TBOPUECKOM JIE€ATEIbHOCTH MPHU CO3JIaHUU YUEOHBIX MPOEKTOB,
pelieHnu yueOHbIX U TT03HABATEbHBIX 33/1a4, BBITIOJIHEHUH OUOJIOTHYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTpPEACNSATh COOCTBEHHYIO TIO3WIIUIO 10 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBSICHSATD €€;

YMEHHE Yy4YUThIBATh B CBOMX JEWCTBUSIX HEOOXOAUMOCTh  KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JTIOJIEH C Pa3HBIMU YOCKICHUSIMH, KyJIbTYPHBIMHA IIEHHOCTSIMUA U COIIMAIbHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOILECCE COBMECTHOI'O BBINOJHEHUS Y4EOHBIX,
MO3HABATENbHBIX M HCCIEAOBATENIbCKUX 3a/1a4, YBAXKUTEJIbHOTO OTHOILIEHHUS K MHEHHIO
OIIOHEHTOB P 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJIEPKAHUS;

TOTOBHOCTbh K TYMAHUTAPHON U BOJIOHTEPCKOM AESITEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpPMHUPOBAHHOCTb POCCUICKOMN TPaKTAHCKOW WIEHTUYHOCTH, MATPUOTH3MA, YBAKEHUS K
CBOEMY HAapoJy, UyBCTBa OTBETCTBEHHOCTH Inepen PoauHOM, ropaoctu 3a cBOW Kpail, CBOIO
Poauny, cBOM S3bIK U KYJBTYpY, IPOILLIOE M HACTOALIEE MHOTOHAIIMOHATILHOTO Hapoja Poccuu;



[IEHHOCTHOE OTHOIIEHWE K MPHPOJHOMY HACICAWI0O ¥ TaMITHUKaM IPHPOJIBL,
nocTkeHus M Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIC;

CIOCOOHOCTh OLIGHUBATh BKJIAJ POCCHICKMX YUYEHBIX B CTAaHOBJICHHE W Pa3BUTHE
OMO0JIOTHY, TOHUMAaHUS 3HAYCHMsI OMOJIOTHH B ITO3HAHWU 3aKOHOB IIPUPOJIbI, B )KU3HU YEIOBEKA U
COBPEMEHHOI0 00IECTBA;

ujeliHas yoe:xIEHHOCTh, TOTOBHOCTh K CITY)KEHHIO 1 3anmTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHHME  JYXOBHBIX  IEHHOCTEH  POCCUICKOTO HapoJa;

c(OPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STHUECKOTO TIOBECHUS;

CIIOCOOHOCTh OILICHUBATh CUTYAIllMIO U NMPHHAMATh OCO3HAHHBIC PEIICHUS, OPUECHTHPYSICh
Ha MOpPaJbHO-HPABCTBEHHBIC HOPMBI M IICHHOCTH;

OCO3HAHME JINYHOTO BKJIJa B TIOCTPOCHUE YCTOHYHUBOTO Oy TyIIEero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOAMTENSM, CO3JaHHIO CEMbH Ha OCHOBE
OCO3HAHHOTO TPUHATHS IEHHOCTEH CEMEHHON XHM3HH B COOTBETCTBHH C TPAIUIMSIMUA HAPOJIOB
Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUICHUE K MUPY, BKIHOYAs ICTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHWMaHKE YMOIMOHAILHOTO BO3ICHCTBHSI )KHUBOM MPHPOJIBI M €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPQKCHHUIO B Pa3HBIX BUIAX MCKYCCTBA, CTPEMIICHHE TIPOSBIATH
Ka4yecTBa TBOPUCCKOM JTMYHOCTH;

5) ¢u3nyeckoro BocnHTaHHS, (OPMHUPOBAHUS  KYJIbTYPbl 310POBbS U
IMOIHOHAIBLHOTO 0J1ATOMOTYYHSA:

MOHUMaHKE W pealin3alus 3J0pOBOro U 0E30MacHOr0 0Opa3a JKU3HU (3I0pOBOE IMHUTAHHE,
COOJIIO/ICHNE TUTUEHUYECKUX TPABWII M HOPM, COATaHCHUPOBAHHBIA PEXUM 3aHATHH M OTIbIXA,
peryisipHass (u3UYecKas aKTHBHOCTB), OCEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETCHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3MUECKOMY U TICHXHUECKOMY 3JI0POBBIO;

MOHUMAHUE IICHHOCTH TIPaBWJ WHAWBUAYaJbHOTO ¥ KOJUIGKTUBHOTO 0€301acHOTrO
MOBEJICHUSI B CUTYAIUsIX, YTPOXKAIOIINX 3/10POBBIO U XKHU3HU JIIOJIEH;

OCO3HaHHWE TOCIEACTBUI W HENPUATHS BPEIHBIX NPUBBIYEK (YNOTPEOJICHUS alKOTOJs,
HApKOTUKOB, KypeHHUs);

6) TPy10BOro BOCIIMTAHHUSI:

TOTOBHOCTB K TPY/Y, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;

TOTOBHOCTH K aKTHBHOM JI€ATEILHOCTH TEXHOJIIOTHYECKOM 1 COIIMATBbHON HAIIPaBICHHOCTH,
CMOCOOHOCTh ~ WHUIIMHMPOBATh, IUIAHUPOBATh M CAMOCTOSATENBHO  BBIMOJNHATH  TaKyro
NesITebHOCTD;

WHTEpEC K Pa3IMYHBIM cepam mpodeccHoHaNbHON NeATeNIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIHM BbIOOp Oyay1ie mpodeccun U peaan3oBbIBaTh COOCTBEHHbIE dKU3HEHHBIE TIaHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHHIO M caMOOOPAa30BaHUIO Ha MPOTSIKEHUU BCEH
KH3HU;

7) 3K0JIOTHYeCKOro BOCIIUTAHUA:

HKOJIOTHYECKH IIeTIECO00pa3HOe OTHOIICHUE K MPUPOE KaKk UCTOYHUKY JKU3HU Ha 3emire,
OCHOBE €€ CYIIIECTBOBAHHS;

MIOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYJIBTYPBHI: NMPHOOPETCHHUE ONbITa IUIAHUPOBAHHS
MOCTYTIKOB M OIICHKH WX BO3MOXHBIX TIOCIIEICTBHIA JUTSI OKPYIKAIOIICH CPeIbl;

OCO3HAHME TJIO0ATBFHOTO XapaKTepa JKOJOTHYECKUX NpoOJIeM W IMyTed WX pelieHHs,

CTIOCOOHOCTH MCIOJIB30BATh MPUOOpETaeMble TIPY U3yYSHUH OMOJIOTUHU 3HAHUS M YMEHUS
IIPH PEUICHWH TIPOOJIEM, CBS3aHHBIX C PAlMOHAIBHBIM IPHPOJIONONE30BAaHHEM (COOTIOACHNE
NpaBWI TMOBEJCHUSI B TPHUPOJIC, HANPABICHHBIX HAa COXPAaHCHHWE PAaBHOBECUS B IKOCHCTEMaX,
OXpaHy BHJIOB, IKOCHCTEM, Ouochepsl);



AKTUBHOE HENPUATUE ACUCTBHM, NMPUHOCIIIMX BpPEI OKPYXKAIOIIEH NPUPOJHOM Cpee,
yYMEHHE IPOTHO3UPOBATh HEOJArONpPUATHBIC 3KOJOIMUYECKHE IMOCIEACTBUS MPEeNPUHUMAEMbIX
JEUCTBUN U NIPEAOTBPALLATD UX;

HaJu4ue pPa3BUTOIO SKOJOTMYECKOIO MBIIUICHHS, 3KOJIOIMYECKOM KYJIBTYPBI, OIIbITA
JEATEIbHOCTH  JKOJOTMYECKOM HAIpPABJICHHOCTH, YMEHHMS pYKOBOACTBOBAaTbCA HMMHU B
IIO3HABATEJIbHOM, KOMMYHMKAaTMBHOW M COLMAJIBHOM IIPAKTHKE, TOTOBHOCTHM K YYacTHIO B
IIPAKTUYECKON IEATEIIBHOCTH IKOJIOIrMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOTO TIO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3sBUTHs HAyKM UM OOLIECTBEHHOW NPAaKTUKM, OCHOBAaHHOIO Ha JMAJOre KyJbTyp,
CTMOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIHUKYJIBTYPHOM MHUPE;

COBEPLICHCTBOBAHNUE SA3bIKOBOM M YNTATEJIBCKON KYJIbTYPBI KaK CPEICTBA B3AUMOACHCTBHS
MEXy JI0JbMU U MIO3HAHUS MUDA,

MOHMMaHHE CHenu(uKy OUMOJOTHMHM KaK HAayKH, OCO3HaHUS €€ poiau B (OPMHPOBAHUHU
PalMOHAIBHOIO HAYYHOT'O MBIIUICHHS, CO3JaHUU LIEJIOCTHOIO MPEACTaBIEHUs 00 OKpY’KarolleM
MHpE KaK O €AMHCTBE IPUPOJbI, YeJIOBeKa U O0O0IlecTBa, B IO3HAHUM IPHUPOJIHBIX
3aKOHOMEPHOCTEN U PEeLICHUH IPOOJIeM COXpaHEHHsI IPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJISi COBPEMEHHON LMBWIIM3ALNU: 00ECIeUeHUs
HOBOI'O YPOBHS Pa3BUTUSl MEAMIIMHBI, CO3JJaHUE MEPCHEKTUBHBIX OMOTEXHOJIOTHM, CIIOCOOHBIX
pelaTbh pecypcHble IpoOaeMbl pa3BUTHUS YEIOBEUECTBA, NOMCKA MyTeH BBIXOAA U3 INI00ATBbHBIX
HKOJIOTHYECKUX MPoOIeM u oOecrieueHus epexoa K yCTOHUNBOMY Pa3BUTHIO, PAllHOHAIEHOMY
HCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHHUIO HOBBIX CTAHJAPTOB KHU3HH;

3aMHTEPECOBAHHOCTh B IOJIyYEHUU OMOJIOTMYECKUX 3HAHWM B LEJSX MOBBIIIEHUS 00LIei
KyJIbTYpbl, €CTECTBEHHO-HAyYHOH TPAMOTHOCTHM, KaK COCTaBHOM YacTH ()yHKIMOHAJIbHOU
rpaMOTHOCTH 00ydaromuxcsi, GopMupyemMoi pu u3y4eHur ONOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOAOB II03HAHHUS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJB30BaTh IOJlydaeMble 3HAHUS [UIS aHajdu3a W OOBSCHEHUS SBICHUM
OKpY’KaIOIIer0 MHpa M HPOMCXOJAIIMX B HEM H3MEHEHWH, yMeHHEe JesaTh O0OOCHOBaHHBIE
3aKJIIOYEHHST HA OCHOBE HAYYHBIX (DAKTOB M HUMEIOUIMXCA JaHHBIX C LENbI0 TMOJIYyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJOTUYECKUE 3HAHUS [UISl PELICHHS
po0JIeM B peasibHbIX )KU3HEHHBIX CUTYalMsIX;

OCO3HaHUE IIEHHOCTH HAay4YHOW AESATEIbHOCTH, TOTOBHOCTh OCYLIECTBIISATH MPOEKTHYIO H
HCCIIEA0BATENBCKYIO AESATENBHOCTh MHANBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENpPEPhIBHOMY OOpa30BaHHUIO U CaMOOOpa30OBaHUIO, K
aKTUBHOMY TIOJYYEHUIO HOBBIX 3HaHUN 1O OWOJIIOTUM B COOTBETCTBHM C >KM3HEHHBIMU
MOTPEOHOCTSAMHU.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeameTHble pe3ysbTaThl OCBOCHUsI yueOHOro mpeamera «buonorusp» BKIHOYAIOT:
3HaYMMble I (OPMHPOBAHUS MHPOBO33PEHHUS  OOYHYAIOUIMXCS  MEXIUCIHUIUTUHAPHBIC
(MexmpeMeTHbIe) 00IIeHaYyYHbIE TOHSITHS, OTpa)karolIye IeIOCTHOCTh HAYYHON KapTHHBI MUPa
U crenu@uKy METO0B MO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHs,
SIBIGHUE, MPOLECC, CUCTeMa, HAy4YHbIH (PAaKT, MPUHLHUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCleloBaHue, HaONI0JeHUE, W3MEpPEHUe, SKCIEPUMEHT U JApPYTUe); YHUBEpCAJIbHbIE
yueOHbIe eHCTBUS (TO3HaBaTelbHbIEe, KOMMYHUKAaTUBHbIE, PETYISITUBHBIE), 00€CTIEYNBAIOLINE
¢dopmupoBaHre (HYHKIIMOHAIBHOW I'PAaMOTHOCTH M COLMAIBHOW KOMIETEHIIUH O0YYaroIuXcs;
CIOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIUTMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS M YHHBEpCaJbHblE ydeOHbIE JEHCTBHS B IIO3HABATEIBHOM U
COIIMAJIbHOM MPAKTHUKE.



B pesynprare wu3ydyeHuss OHMONOTMHM Ha YpPOBHE CpeaHero oOmero oOpa3oBaHUS Y
oOyyaromierocss OyayT cpopMHUpPOBaHBI MMO3HABATEIbHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHbIE Y4eOHbIC JCUCTBHS, pETYJISATUBHBIE YHUBEpCAIbHbIC
yueOHbIe AeWCTBUS, COBMECTHAS I€ATEIbHOCTb.

MerarnpegMeTHbIE pe3yJIbTaThl OCBOSHHS HPOTPaMMBI CPEIHEro oOmIero oOpa3oBaHHA
JOJKHBI OTPaXKaTh:

OBiajeHne yHUBePCAJIbLHBIMU Y4eOHBIMU NM03HABATEILHBIMHU /1€ CTBUAMM:

1) 6a3oBble JJOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AaKTyaJIM3UPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh NPU OCBOCHMM 3HAHUH TNPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a,
CHUHTE3a, CpaBHEHHMS, KiaccU(UKaANU, OOOOINCHHS), PACKPBIBATh CMBICI OHOJOTHYECKUX
MOHATHA (BBIIEISTH UX XapaKTEPHBIC TPU3HAKU, YCTAHABIUBATH CBS3H C APYTUMU MOHITHSIMH);

OTIpeNIeNIATh WENU JACATENbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUH HX JIOCTHIKCHHUS,
COOTHOCHTB PE3YJIbTaThl ACATEIBHOCTH C IIOCTABJICHHBIMH LEJISIMU;

HCIOJIb30BaTh OMOJOTMYECKHE MOHATHS s OOBSCHEHHs (AKTOB M SBJIECHUN >KUBOMN
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYyKTUBHBIC, JICIyKTUBHBIC, [0 AaHAJIOTUH),
BBISIBIISITH 3aKOHOMEPHOCTH U TPOTHUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYINPOBATH
BBIBOJIbI U 3aKIIFOUEHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIE CPEJCTBA ISl TPEACTABICHUS CYIIECTBEHHBIX CBSI3CH M
OTHOIICHUN B U3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUMH Pa3HOTO pPoja,
BBISIBJICHHBIX B Pa3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIaH PEUICHUsS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MaTepUATbHBIX
1 HeMaTepualbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JESATEIBHOCTb, OLIEHWBATh COOTBETCTBUE PE3YJIbTATOB LM,
OLICHHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

KOOPJIUHUPOBATh M BBINOJHATE pPabOTy B YCIOBUSX pEAITbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOJICHCTBUS;

pa3BUBaATh KPEaTHBHOE MBIIIUICHUE TIPU PEIICHNUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIEN0BATENIbCKHE IeHCTBUS:

BJIQJIETh HABBIKAMU Y4E€OHO-MCCIIEIOBATEIBCKOW M MPOEKTHOM IESITENbHOCTH, HaBBIKAMH
paspelieHus npo0ieM, cnocoOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATENBHOMY IOMCKY METO/I0B
peIeH s MPaKTHYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METO/I0B TIO3HAHUS;

UCMOJb30BaTh PA3JIMYHbIE BHUJBI JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOIO 3HAHUS, €ro
WHTEPIPETAINU, TTPEOOPa3OBAaHUIO M MPUMEHEHHIO B YYEOHBIX CHUTYaIlUsX, B TOM YHCIE TPU
CO3/IaHUU YUEOHBIX U COIMAIBHBIX MPOEKTOB;

(bopMHpOBATh HAYYHBIH THIT MBIIUICHHS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH, KITFOUYEBBIMHU
TMOHATHSIMH M METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33/J1aud B 00pa30BATENbHOW ACSITEIBHOCTU U
KU3HEHHBIX CUTYAIHsIX;

BBISIBJIATh TPUYMHHO-CICCTBEHHBIE CBS3M W aKTyaJHM3WpOBaTh 3ajlady, BBIIIBUTaTh
THIOTE3y €€ pelIeHWs, HaXOAWTh AapTyMEHTHI ISl JIOKa3aTeIbCTBA CBOMX YTBEPXKICHHUH,
3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHUS;

aHATM3UPOBaTh TIOJYYCHHBIE B XOJ€ pEIICHUS 3aqadd pe3yJbTaTbl, KPUTHUYECKU
OILIEHUBATh UX JOCTOBEPHOCTD, IPOTHO3HPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYaIlUsSIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IIE€JICHANIPABICHHBIN IMOMCK IEPEHOCa CPEICTB W CIIOCOOOB JEHCTBUS B
poeCCHOHANIBHYIO CPEy;

yMeTh TEepEeHOCUTh 3HAHWS B I[O3HABATENbHYI0 M  IPAKTHUECKYI0  00JacTu
KHU3HENIEATSITbHOCTH;



yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 001acTei;

BBIBUTATh HOBBIE WJEH, MpeasiaraTb OpPUTMHAIbHBIE MOJIXOJbl U pEIICHHS, CTaBUTh
pOoOJIeMBI U 3aJ1a4H, JOIYCKAOIINe albTepPHATUBHBIC PELICHUS.

3) padora ¢ undopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHMKAX HH(pOpManuu (TekcTe ydeOHOro mocoowus,
HAYYHO-TIONYJISIPHON JIUTEpaType, OMOIIOTHYECKUX CIIOBAPSX U CIPABOYHUKAX, KOMIBIOTEPHBIX
0azax maHHbIX, B VHTepHeTe), aHAIM3UPOBAaTh HH(POPMAIMIO PA3IUYHBIX BUIOB U (QOpM
MPEJCTAaBICHNS, KPUTUYECKH OIICHUBATh €€ JOCTOBEPHOCTh U HETIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3ampoChl U MPUMEHITh Pa3IUYHbIE METOJbl MPU IOUCKE H OTOOpe
OuoI0rn4ecKoi HHPOpMAIH, HEOOXOIUMOM JIJIsl BHITOJTHEHUS YUEOHbIX 33/1a4;

MpUOOpPETaTh OMBIT MCIOJB30BAHUS HHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIOIb30BAHUS PA3TUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTHUMAIBHYIO (OpMY TNPEICTaBICHUS OUOJIIOTUYECKOM
nHpopManuu (cxembl, TpaduKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCIOJIb30BaTh HAYYHBIA SI3BIK B KAauyeCTBE CpEACTBa MpuU paboTe ¢ OMOJOTHYECKOU
uHpOpMaNKel: TPUMEHITh XUMHUYECKUE, (PU3UYECKUE U MATEMaTHYECKHUE 3HAKA U CHUMBOJIBI,
dbopMynbl, a0OpeBHaTypy, HOMEHKIATypy, HCIOIb30BaTh U MpPeo0pa3oBbIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BIIJIETh HABBIKAMHU pAClO3HABaHHUS U 3alUThl WHGOpManuu, WHPOPMAIMOHHON
0€30MacCHOCTH TUYHOCTH.

OBiajeHne yHUBePCAJIbHBIMU KOMMYHUKATHBHBIMU /1€ CTBUAMM:

1) obmenue:

OCYIIECTBISITh KOMMYHHKAIIMHM BO BceX cdepax >KM3HU, aKTUBHO y4acTBOBATh B JHANIOTE
WIA JUCKYCCHU TIO CYIIECTBY OOCYXIaeMOW TeMbl (YMEHHE 33JaBaTh BOIIPOCHI, BBHICKA3bIBATH
CY)KICHHSI OTHOCUTEIIbHO BBINIOJHEHHUS TMpelajaraeMoil 3aqaud, YYHUTHIBAaTh MHTEPECHl U
COTJIACOBAHHOCTH TO3UINH IPYTUX YYaCTHUKOB JHAJIOTa UK JJUCKYCCHH);

pacrmo3HaBaThb HeBepOallbHBIE CpEACTBA OOIIEHUS, MOHUMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(PIIMKTHBIX CHUTYallUi, YMETh CMSTYaTh KOH(QIUKTHI 1
BECTH I1€PETOBOPHI;

BJIAJIETh PA3IUYHBIMH CIIOCOOaMH OOIIEHHS M B3aMMOJCHCTBHS, IMMOHUMATh HAMEPEHUS
ApYTUX JIOAEH, MPOSIBIIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTH CBOM BO3PAKECHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUS C MCIOJIB30BAaHMEM S3BIKOBBIX
CPEACTB.

2) cOBMeCTHAsI IeITeJIbHOCTD:

MOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBUAyalbHON paOOThI Ipu
pelieHnr OMOoJI0rn4ecKor mpobsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh MIPUMEHEHHUS IPYIIIOBBIX
¢dbopM B3aMMOAEUCTBHS NIPH peIlIeHUH yueOHOM 3a1auu;

BBIOMPATh TEMATUKYy M METOJbI COBMECTHBIX NEHCTBHH ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOYKHOCTEH Ka)KI0TO WiIeHA KOJUIEKTHBA;

MPUHUMATh eI COBMECTHOHM JesTeThbHOCTH, OPTraHW30BBIBATH W KOOPAWHUPOBATH
JeWcTBUSL MO €€ MOCTM)KEHHUIO: COCTaBJIATh IJIaH JEHCTBHM, paclpeleNirTh pPoiu C Y4ETOM
MHEHHI yYaCTHUKOB, 00CYK/IaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KAKIOTO YYaCTHHKA KOMAaH/BI B OOIIHIA pe3ysbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeJularaTh HOBBIE NPOEKTHI, OLIEHUBATh HJIEU C MO3UIUH HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTPATETHUECKOE TIOBEACHWE B Pa3IMYHBIX CHUTYaIHsIX,
MIPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OgJaieHne YHUBEPCAJIBLHBIMH PEryJIITHBHBIMH e CTBUSIMH:

1) camoopranu3amnus:



UCMOJIb30BaTh OWOJOTMUECKUE 3HAHUS JUIsl BBIABICHHS MHPOOJEeM U HX pELIeHHs B
KU3HEHHBIX U yUYEOHbIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHWUM II€JIEBBIC U CMBICIOBBIC YCTAHOBKH B CBOHMX
JNEUCTBUAX M IIOCTYNKAX IO OTHOLIECHUIO K >KMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 310POBBIO
OKPY’KaIOIHUX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISBIATH MPOOIIEMBI,
CTaBUTh M (OPMYyIHUPOBATH COOCTBEHHBIC 3a7aud B O0Opa30BaTENIbHON JEATCIHHOCTH H
KU3HEHHBIX CUTYyalsX;

CaMOCTOSITEJIbHO COCTABJIATH IUIAH PELIEHUs MPOOIEMBbl C YUETOM MMEIOLIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANMOYTEHHIH;

JlaBaTh OLIEHKY HOBBIM CUTYAaLlUsM;

pacipsaTh paMKH y4eOHOTO ITpeIMETa Ha OCHOBE JINYHBIX NPEATNIOYTEHU;

JeNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32 PEILICHHE;

OLIEHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM IPYIUIIMH B PA3HBIX 00JaCTAX
3HAHUM, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KYJIbTYPHbII YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LEIISAM;

BJIaJIeTh HABBIKAMU IO3HABATEJIbHON peduIeKCHU KaK OCO3HAHUS COBEPIIAEMBbIX JIEHCTBUI
Y MBICJIMTEIBHBIX MPOIECCOB, UX PE3YIbTATOB M OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedaeKcun
U1l OLIEHKU CUTYalllH, BBIOOPA BEPHOT'O pPeIleHMS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO PUHUMATh PEIICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTHUBBI M apPTYMEHTHI APYTUX [IPU aHAIHU3E PE3yIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOsl M IPYTHX:

MPUHUMATH ce0s, TOHUMAst CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJbTaTOB AEATEIbHOCTH;

IIPU3HABATH CBOE MIPABO U MPABO IPYTUX HA OUIMOKH;

pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MO3ULIUH JPYTOro YeJI0BeKa.

MHNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHHUS COJEp)kKaHUs ydeOHoro mpeamera «buomorus» Ha
yrayOlIE€HHOM YpOBHE OPHEHTHPOBAHKI HA oOecriedeHrne MpopuiIbHOrO 00yUYeHHsT 00yJaroInXCst
ouosornn. OHM BKIIIOYAIOT: crenuuUecKkue Juisi OMOJOTUM HAy4YHbIE 3HAHUS, YMEHHUS |
CrocoObl JEMCTBHII MO OCBOCHHIO, HWHTEPIPETAllMd ¢ TMpeoOpa3oBaHUIO 3HAHHM, BHJbBI
NESTETLHOCTH TIO TOJYYEHUIO HOBBIX 3HAHWUW M MX MPUMEHEHHUIO B Pa3IMYHBIX Y4YEOHBIX, a
TAK)K€ B PEaJIbHBIX KU3HEHHBIX CUTyalusax. [IpeameTHbie pe3yapTaTsl IPEACTABICHBI 110 TOIaM
U3y4YCHUS.

[IpenMeTHbIC pe3yiabTaThl OCBOCHHS y4deOHOro mnpeamera «buomorms» B 10 kracce
JOJKHBI OTpaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUIN O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B
(hOpMUPOBaHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, B TMO3HAHUM 3aKOHOB MPHUPOABI U
perieHuu mpo0JIeM PaMOHATLHOTO MTPUPOIOTIOIB30BAHMS, O BKJIaI€ POCCUHUCKHUX U 3apyOSKHBIX
yUEHBIX B pa3BUTHE OUOJIOTUH;

BJIQJICHUE CUCTEMON OHMOJIOTMYECKHX 3HAHWW, KOTOpas BKJIIOUYAET: OCHOBOTIOJATAIOIIHE
OMOJIOTUYECKHEe TEPMHUHBI M TOHSTHUS (KH3HB, KJIETKA, OPraHU3M, MeTa0OJU3M, TOMEOCTas,
CaMOPETYJIAIHS, CAaMOBOCIIPOU3BEJICHUE, HACIEICTBEHHOCTh, H3MEHUYHNBOCTh, POCT U Pa3BUTHE),
ouonornueckne teopun (kierouynas teopusst T. IlIBanna, M. Illneiinena, P. Bupxosa,
XpoMOcOMHasi TeopHsi HacieacTBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o nenTpax
MHOT000pa3usi U MPOUCXOXKICHUST KYJIbTYPHBIX PACTeHHI), 3aKOHBI (€IMHOOOPa3Usi MOTOMKOB



MIEPBOTO MOKOJIECHUS, PACIICIUICHUS, YUCTOTHI TaMET, He3aBUCUMOro Hacienosanus ['. Mennens,
TOMOJIOTUYECKHX PSJOB B HAcleACTBeHHOW u3MeHumBocTH H. M. BaBunopa), mpuHIUTIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHME OCHOBHBIMU METOAAMHU HAYYHOI'O IMO3HAHUS, UCIOJIb3yEMbIX B OMOIOIMYECKHX
UCCIIEIOBAaHMSIX JKUBBIX OOBEKTOB (OIIMCAHUE, U3MEPEHNE, Ha0II0ICHHE, IKCIIEPUMEHT);

YMEHHUE BBIACTATH CYIIECTBEHHbIC MPHU3HAKH: BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM uucie OakTepuil, rpuOOB, pacTeHUH,
KMBOTHBIX U UYEJIIOBEKA, CTPOCHUSI OPTaHOB U CHCTEM OpPTaHOB PACTEHHM, )KUBOTHBIX, YEIOBEKA,
IIPOLIECCOB JKU3HEAEATEIbHOCTH, IPOTEKAIONIMX B OpPraHU3Max pacTeHUil, MXUBOTHBIX U
YeJI0BEeKa, OMOJIOTHUECKUX MPOLIECCOB: OOMEHa BelecTB (MeTabosn3M), IpEeBpaIleHHUs YJHEPTUH,
OposkeHMsl, aBTOTPO(HOro M rerepoTpo(HOro TUIOB MHUTAHUS, (OTOCHHTE3a M XEMOCUHTE3a,
MHUTO33, MeH03a, TaMeTOreHe3a, SMOPUOTeHe3a, TOCTIMOPUOHATIBHOTO Pa3BUTHS, PA3MHOXKEHUS,
WHAMBUYalIbHOTO DPa3BUTHUsI OpraHu3Ma (OHTOreHe3a), B3aUMOACHCTBUS TI'€HOB, IeTepo3Hca,
MCKYCCTBEHHOT'O 0TOOPA;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSA3M MEXIY OpPraHOMJIAMM KICTKHM U MX (YHKLUSAMH,
CTPOCHHEM KIJIETOK Pa3HbIX TKaHEH M X (QYHKIMAMHU, MEXKAY OPTaHAMH M CHCTEMaMU OPTaHOB Y
pacTeHuil, JKMBOTHBIX W 4YeJNOBEKa M MX (DYHKIUSAMM, MEXIy CHCTEMaMHM OpraHoB M HX
GYHKIMAMH, MEXIy dTarmaMd OOMEHa BEIIECTB, dTalaMH KJIETOYHOTO LHUKIA W YKU3HEHHBIX
LIUKJIOB OPIraHU3MOB, JTalaMd >SMOpPUOHAIBHOTO pa3BUTHUS, TEHOTHIIOM U (HEHOTHUIIOM,
¢dbeHoTHIIOM U (paKTOpaMu cpebl OOUTAHMS,

YMEHUE BBISBIIATh OTIMYUTENIbHBIE MPHU3HAKU JKUBBIX CHUCTEM, B TOM YHCIE PACTEHMIH,
KHUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIOJIb30BATh COOTBETCTBYIOIINE apI'yMEHThI, ONOJIOTMYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl JOKa3aTelbCTBA POJICTBA OPraHU3MOB PA3HBIX CUCTEMATUYECKUX TPYII;

yMEHUE pelarb OMOJIOTMYECKHE 3a/1adM, BBIABISATb HPUYMHHO-CIEJCTBEHHBIE CBSI3H
MEXIY HCCIEIYyeMbIMH OHMOJIOTUYECKMMHU IPOIECCaMd U SIBICHUSMH, JI€JIaTh BBIBOABI U
IIPOrHO3bl HA OCHOBaHMHU MOJyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHTH JIA0OpaTOpPHbIE U MPaKTHUYECKHE padOThl, COOMI0IaTh MpaBUia MpH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTaTh THUIOTE3bl, MPOBEPATh HUX HKCIEPUMEHTAIBHBIMU CpEICTBaMH,
(bopMyIHpYys 1IENTb UCCIIETOBAHMS, AaHATM3UPOBATH TIOJTYYECHHBIC PE3YJIbTATHl U JIENIaTh BHIBOJIBL,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIEI0BATENbCKOM paboTe Mo OMOJIOTHH, 3KOJOTHU U
MEIUIIMHE, TPOBOAMMOIN Ha 0a3e INKOJBHBIX HAYYHBIX OOINECTB, M MYOJMYHO IPEICTABIIATH
MOJTyYEHHbIE Pe3YJIbTaThl HA YYEHUUECKUX KOH(pEpEeHIUX;

YMEHHE OLIEHUBATh OSTHYECKHE AacIleKThl COBPEMEHHBIX WCCIENIOBaHU B 001acTu
OMOJIOTMM M MeNUIUHBI (KJIOHMPOBAaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPaBICHHOE
W3MEHEHHE TeHOMa M CO3/IaHue TPAHCTCHHBIX OPTaHU3MOB);

YMEHHUE OCYLIECTBIIATh OCO3HaHHBIN BBIOOP Oyyieil npodeccuoHalbHON AEITENbHOCTH B
o0acTi OMOJIOTUH, MEAUIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEITLCKOTO X03sCTBA, MHUIIEBON
IPOMBIIIICHHOCTH, YIIyOJIATh IO3HABATENbHbIM HMHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIH
BBIOOp COOTBETCTBYIOIICH mpodeccun U TPOIOJDKCHHE OHOJIOTHYECKOTO OOpa3oBaHHs B
OpraHU3aIMIX CPEIHEro NPoPecCHOHATBHOTO U BBICIIET0 00pa30BaHusl.

[IpenMeTrHble pe3ynabTaThl OCBOEHMsI yueOHoro mnpeamera «buonorus» B 11 kaacce
JIOJDKHBI OTPaKaTh:

Cc(OPMHPOBAHHOCTH 3HAHHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX HayK, B
(GbOopMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa, B TO3HAHUU 3aKOHOB
MPUPOJBI M PEIICHUU SKOJIOTUYECKHX MPOOJIEM YeIIOBEYEeCTBa, a TAK)KE B PEIICHHH BOIPOCOB
palMoOHANBHOTO TPHPOJIONIONB30BAaHMsI, ¥ B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLICHUS K
MpHUpOJIE, OOILIECTBY, YEIOBEKY, O BKJIAJ€ POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTUH;



yYMEHHUE BIaJIeTh CUCTEMOH OHMOJIOTHYECKUX 3HAHUM, KOTOpas BKIIOYACT OINpPENEeNICHUs U
MOHMMAaHUE CYIIHOCTH OCHOBOMOJATAIOMUX OHOJOTMYECKHMX TEPMHUHOB M TOHATUN (BHL,
IKocucTeMa, Ouocdepa), Owonoruueckue Teopuu (dBomtonmuoHHas Teopusi Y. JlapBuHa,
CUHTeTHYecKass Teopus sBomonuu), yueHus (A. H. CeBeproBa — 0 myTsAX U HampaBlICHUSIX
spomonnu, B.M. BepHajuckoro — o 6uocdepe), 3akoHbI (reHeTrndeckoro pasHoBecus k. Xapau
n B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaswia (Mmunumyma FO. JInbOuxa,
9KOJIOTHUECKOH MUpaMUIBI YJHEPTHH ), TUIIOTE3bI (TUIOTE3a «Mupa PHK» V. 'mnbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJAaMU HAy4YHOT'O T[IO3HAHHUSA, HCIIOJIb3YEMbIMH B
OMOJIOTUYECKUX HCCIICAOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONMHUCaHHME, W3MEPEHHE,
HaOII0/IeHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISBIICHUS M OLICHKH aHTPOIOTEHHBIX M3MEHEHHH B
IPUPO/IE;

YMEHHE BBIJENIATh CYIIECTBEHHbIE IPU3HAKH: BHUAOB, OHMOTr€OLEHO30B, SKOCUCTEM H
Oouocdepsl, CTAOMIM3UPYIOIIETO, IBMXKYILIEIO M Pa3phIBAIOLIETO E€CTECTBEHHOTO OTOOpa,
AJJIONIATPUYECKOT0 M CUMIATPUUYECKOTO BUI000PA30BAHUS, BIUSHUS ABMXKYIIMX CHUJT SBOJIOIUH
Ha TeHO(OH]| MOMYJISIINN, TPUCIIOCOOICHHOCTH OPTaHU3MOB K Cpefie OOMTaHMs, YepeOBaHUS
HaIpaBJIEHUH 3BOJIOLUHU, KPYTOBOPOTA BEIIECTB U TOTOKA YHEPTHH B SKOCUCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aMMOCBSI3M MEXIY IPOLECCAMH SBOJIONNHU, IBIKYIIUMH
CHJIaM{ aHTPOMOTeHe3a, KOMIIOHEHTAMHU PAa3JIMYHBIX SKOCHUCTEM M MPUCHOCOOIECHUSMU K HUM
OpPTaHU3MOB;

YMEHHE BBISIBJIATH OTJIMYUTEIbHBIC IPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOIIEHHOCTh BUIOB
K cpene oOuTaHus, aOMOTHYECKMX M OMOTHYECKMX KOMITOHEHTOB 3KOCHCTEM, B3aWMOCBS3CH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUN B IKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJB30BaTh COOTBETCTBYIONINE apTYMEHTHI, OMOJIOTHYECKYI0 TEPMHHOJIOTHIO
CUMBOJIMKY [UIsl JIOKa3aTelbCTBA POJCTBA OPTaHU3MOB pAa3HBIX CUCTEMATUYECKUX TPy,
B3aMMOCBSI3M OPTaHU3MOB M CpEIbl OOWTAHMS, €JHMHCTBA YEJIOBEYECKHX DPAC, HEOOXOIUMOCTH
COXPaHEHHUs MHOTroo0pa3us BUIOB M IKOCHCTEM KaK YCJIOBUS COCYIIECTBOBAaHUS MPHUPOABI U
YeJI0BEYECTBA;

yMEHHUE pelarb OMOJIOTHYECKHE 3a/1adM, BBIABIATH MPUYHMHHO-CIEJICTBEHHbIE CBS3U
MEXIY HWCCIEIYyeMbIMH OHOJOTMYECKHMMH IIPOLECCAMU W SIBJICHUSMH, JI€NaTh BBIBOJABI W
IIPOrHO3bI HA OCHOBaHHUHM MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOIHITH JIA0OpaTOpHbIE U MPaKTHUYECKHE padOThl, COOMI0IaTh IpaBUia MpH
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIABHTaTh THIIOTE3bl, MPOBEPATH HX HKCIEPUMEHTAIBHBIMH CPEICTBAMH,
(bopMyIHpys 1eNTb UCCIIeIOBAHNS, AaHATH3UPOBATH MOYYEHHBIC PE3yJIbTAThl U JIeNIaTh BHIBOJIBL;

YMEHHE Y4YacTBOBaTh B yue€OHO-HCCIIEIOBATEIHCKON paboTe Mo OMOJIOTHH, HKOJIOTHUU H
MeIULMHE, MPOBOAMMOI Ha 0a3e IIKOJbHBIX HAy4YHBIX OOILECTB, M MyOJIWYHO MNPEACTaBIIATh
MOJTyYeHHBIE Pe3yJIbTAaThl HA YYCHUYECKUX KOH(DEPEeHIINX;

YMEHHUE OIICHMBAaTh THUIOTE3bl W TEOPUU O TMPOUCXOXKICHUM >KU3HU, YEJIOBEKa H
YeJIOBEYECKHX pac, O NMPUYMHAX, MOCIEICTBHAX W CHOCO0axX MpenoTBpAIIEHUs TI00aTbHBIX
W3MEHeHul B buocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBINA BHIOOP Oyayiel mpodeccnoHanbHOM 1eATeNbHOCTH B
obmacti  OWOJIOTMH, OSKOJOTHUH, NPUPOAONOIB30BAHUS, MEAULUHBI,  OHOTEXHOJIOTHUH,
TICUXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3SICTBA, NMHUIICBON MPOMBINUICHHOCTH, YIIyOJIATh
MO3HABATENIbHBIM MHTEpEC, HaIlpaBICHHBII Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOILEH
npodeccun M MPONOIDKEHHE OHOJIOTMYECKOro 00pa3oBaHUs B OpraHU3alMsIX CpPEIHEro
po(eCCHOHATBHOTO U BBICILIEr0 00pa30BaHMUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
HaumeHoBaHue a3JesioB " TeM Komirecrno wacos JuiekTpoHHbIe (UKM(pPOBBIE)
Ne n/n NMPOrpaMmblI P Bcero KonTpoakskie | lipakTHaeckne 06pa3ol;aTeﬂLHLIeupec§pcm
padoThI padoThI
1 Buoorus kak Hayka 1 0 0 https://resh.edu.ru/subject/lesso
2 JKuBble CHCTEMBI M UX U3yUYCHHE 2 1 0 https://resh.edu.ru/subject/lesso
3 buonorus xnerku 2 0 0.5 https://resh.edu.ru/subject/lesso
4 XuMHYecKasi OpraHu3alys KIeTKU 10 1 0.5 https://resh.edu.ru/subject/lesso
5 Crpoenue 1 QyHKIUH KICTKH 8 1 2 https://resh.edu.ru/subject/lesso
6 OOMEH BELICCTR H NPEBPALLCHHE JHCPIIH B 9 0 1 https://resh.edu.ru/subject/lesso
KIIETKE
7 ?.e.agﬂgl;f:}maﬂ MHGOPMALITA H peaTH I 9 1 0.5 https://resh.edu.ru/subject/lesso
8 JK¥3HEHHBIH UK KICTKA 6 1 1 https://resh.edu.ru/subject/lesso
9 CrpoeHue v QyHKIMH OPraHU3MOB 17 0 1.5 https://resh.edu.ru/subject/lesso
10 Pa3MHOXeHUE U pa3BUTHE OPTaHU3MOB 8 1 1.5 https://resh.edu.ru/subject/lesso
11 Penernka — Hayka 0 HACHCACTBEHHOCTH 1 2 1 0.5 https://resh.edu.ru/subject/lesso
M3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIICICTBEHHOCTH 10 0 1 https://resh.edu.ru/subject/lesso
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6 0 1.5 https://resh.edu.ru/subject/lesso
14 I'eHerrKa genoBexa 3 1 0.5 https://resh.edu.ru/subject/lesso
15 Cernexiysi OpraHiu3MOB 4 0 1 https://resh.edu.ru/subject/lesso
16 BHOTEeXHONOTHS ¥ CHHTETHYECKAsT OUOJIOTHUS 4 0 0 https://resh.edu.ru/subject/lesso
17 PesepBHOe Bpems 1 1 0
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 9 13



https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso
https://resh.edu.ru/subject/lesso

11 KJIACC

KoanuyecTBo 4acos

HaumenoBanue pa3aesioB ]| TeM JeKTpOoHHBbIe (UU(POBBIE)
Ne n/n MPOrpamMMblI Bcero KO];Z%‘:)T:LW Hpa::g:) l;icllme oOpa3oBaTejbHbIE PecypPChl
1| Bwomeme n pame smomowommy | 1 0 | niipsiiresh ecuruisubject/5/1)
2 MHUKpO3BOIIOIHS ¥ €€ Pe3yJIbTaThI 14 1 2 https://resh.edu.ru/subject/5/11/
3 Makpo3BoJronHs U €€ pe3yIbTaThl 6 0 0 https://resh.edu.ru/subject/5/11/
4 [TpoucxoxaeHue U pa3BUTHE KU3HU HA 3eMIie 15 0 1.5 https://resh.edu.ru/subject/5/11/
5 [Tporcx oK aeHnE YeI0BEKa — aHTPOIIOr€HE3 10 0 1 https://resh.edu.ru/subject/5/11/
DKOJIOTUST — HayKa O B3aMMOOTHOIICHHSX
6 OpPraHW3MOB M HAJIOPTaHU3MEHHBIX CHUCTEM C 3 0 0.5 https://resh.edu.ru/subject/5/11/
OKpY’Karollen cpeaoit
7 OpraHu3mbl 1 cpeia OOUTaHUS 9 0 1.5 https://resh.edu.ru/subject/5/11/
8 DKOJIOTHSI BUIOB U MOMYJISIIIAA 9 0 0.5 https://resh.edu.ru/subject/5/11/
9 f;‘c";‘;g” coobtects. - JKosONIEckie 12 0 0.5 https://resh.edu.ru/subject/5/11/
10 buocdepa — rmodansHas sKkocucTeMa 6 0 0 https://resh.edu.ru/subject/5/11/
11 YenoBek 1 OKpysKaroIas cpeaa 6 0 0 https://resh.edu.ru/subject/5/11/
12 PesepsHoe Bpems 8 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 3 7.5



https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/
https://resh.edu.ru/subject/5/11/

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne Tema ypoka Kounrpoun | Ilpakrunue | Hara DJIeKTPOHHbIE uudposBbie
n/m Bcero HbIEe CKHe u3ydeHusi | o0pa3zoBaTejibHbIE PECYPChI
padoThI padoThbI
1 Buonorus xak KOMIUIEKCHasE HayKa W KakK 4acTh 1 0 0 3.09 https://resh.edu.ru/subject/lesson/
COBPEMEHHOT0 00IIeCcTBa ' 3827/start/118940
5 JKuBble cucTeMbl M MX CBOMCTBAa. YpOBHEBas 1 0 0 4.09 https://resh.edu.ru/subject/lesson/
OpraHM3alusl KHUBBIX CUCTEM ' 3827/start/118940
3 CrapToBasi KOHTpOJIbHAs padoTa. 1 1 0 6.09
4 Hcropusi OTKpBITHS M  HM3YYCHHsS  KJICTKH. 1 0 0 10.09 https://resh.edu.ru/subject/lesson/
Knerounas Teopus ' 5383/start/153371/
MeToabl MOJICKYJISIPHOW U KJIETOYHOW OHOJIOTHU. 11.09
HpaKTquf Kas pabora «Msyuenne  meTonos https://content.edsoo.ru/lab/subje
5 KJICTOYHOU OHojioruu (Xpomarorpadus, 1 0 0.5 /1
aJIeKTpodopes, nudhepeHITnaIbHOS —
ueHTpudyruponanue, [1L[P)»
. https://resh.edu.ru/subject/lesson/
6 XUMUYECKUH COCTaB KICTKU 1 0 0 13.09 5397/start/283870/
7 MuHepanbHbIe BEIIIECTBA KJICTKH, ux 1 0 0 17.09 https://resh.edu.ru/subject/lesson/
Ouonormyeckas poib ' 5397/start/283870/
. 18.09 )
2| MaGoparopman padots <OGapyene Gencos ¢ 1 0 05 htps:/esh.edu.rulsubject/esson/
paToptiait p by% ' 3840/start/163096/
MIOMOIIIBIO0 KAYeCTBEHHBIX PEaKIIUi»
. https://resh.edu.ru/subject/lesson/
9 CgoiicTBa, knaccuukanys U GyHKIUH OeTKOB 1 0 0 20.09 3840/start/163096/
https://resh.edu.ru/subject/lesson/
10 | Opranuueckue BelecTBa KJIETKH — YTJIEBObI 1 0 0 24.09 5397/main/283874/
https://resh.edu.ru/subject/lesson/
11 | Opranuueckue BemecTBa KJIETKH — JIUIHIBI 1 0 0 25.09 5397/main/283874/
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https://resh.edu.ru/subject/lesson/

12 | Hykneunossie kuciotsl. JJHK u PHK. 0 27.09 3840/start/163096/
13 Crpoearie u  ¢yukuuu  ATD.  [Ipyrue 0 110 https://www.youtube.com/watch?
Hykieosunrpugpocdarsr (HTD) ' v=eYQccBgVLvU
14 CekBenupoBanre JIHK. Meroapl reHOMHKH, 0 510 https://www.youtube.com/watch?
TPAHCKPUIITOMUKHU, IPOTEOMUKHU ' v=CN-pcCKOKY7E
15 KonTtponbsHas RaGOTa o Teme " XuMHYeCKHiA 0 410
COCTaB KIIETKH
16 Metoabl CTpYKTYpHO# Orosioruu. THIIBI KIIETOK. 0 8.10 https://www.youtube.com/watch?
[TpokapuoTnyueckas KieTka ' v=Q8CcEXtV77f4
Crpoenne 3YKapHOTHYECKOi KIIETKH. 9.10 _ :
17 | Ilpaktuueckass pabota «lI3yueHue CBOICTB 0.5 hitps://vesh.edu. u/subject/lesson/
N 5383/start/153371/
KJICTOYHOM MEMOpPaHbI»
. https://www.youtube.com/watch?
18 | IloBepXHOCTHBIH anmapar KJIeTKH 0 11.10 V=PBZ70F-BU1A
OnHOMEMOpaHHBIE OpTraHOUIbI KJIETKH. 15.10 _ .
19 | Ilpaktuyeckas pabota «M3ydeHne IBUKEHUS 0.5 23?7'//C0ntent'edsoo'rU/Iab/SUble
[IUTOIJIA3MbI B PACTUTEIBHBIX KICTKAX) =
[TomryaBTOHOMHBIE OpTraHOUJIbI KJICTKH: 16.10
0Q | MUTOXOHIPHH, MIACTHIBL. Jlabopartopnas paborta 05 https://content.edsoo.ru/lab/subje
«MccnenoBanue miua3Monn3a W JEIIa3Mojn3a B ' ct/1/
PACTUTEIBHBIX KIETKAX)
https://resh.edu.ru/subject/lesson/
21 | HememOpaHHBIE OPraHOUIBI KIETKH 0 18.10 5383/start/153371/
Ctpoenue u ¢ynkuuu sapa. CpaBHUTENbHAS 2210
9o | XapaKTepHCTHKA KJIETOK JYKapHOT. 05 ' https://resh.edu.ru/subject/lesson/
JlaboparopHas pabora «M3ydeHue crpoeHus ' 3847/start/
KJICTOK Pa3JIMYHBIX OPTraHU3MOB)
93 KonTponbHast pa6”0Ta o Teme "CTtpoeHue u 0 23.10
(YHKINU KIETKH
24 ACCUMMISIMS U TUCCUMUJISIMS — JIBE CTOPOHBI 0 25.10 https://resh.edu.ru/subject/lesson/

MeTadoIm3Ma. Tuner oOMeHa BEIIECTB.

3917/start/46777/
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JlabopaTopHas pabora «3yuenne
KaTaJIUTHYECKON AaKTUBHOCTH (epMEeHTOB (Ha
IIpUMepe aMUJIa3bl UM KaTasla3bl)»

DepMEHTaTUBHBIN Xapaxkrep peakumii 28.10
KJIeTouHOro Metabonusma. JlaboparopHas pabora https://content.edsoo.ru/lab/subie
25 | «3yuenne (QepMEHTATUBHOTO  paCHICTIICHHS 0.5 1/
MEepOKCHUJa BOJOPOJAa B  PACTUTENBHBIX U —
JKUBOTHBIX KJIETKAX)
https://studfile.net/preview/8054
26 | benku-akTUBATOPHI U OCIKU-UHTHOUTOPHI 0 5.11 905/page 12/
. https://resh.edu.ru/subject/lesson/
27 | ABTOTpO(HBINA THIT OOMEHA BEIECTB 0 6.11 2486/start/
https://resh.edu.ru/subject/lesson/
28 | ®oTtocuHTe3 0 8.11 1590/start/
XemocunTes. JlaboparopHas pabora «CpaBHeHHE https://content.edsoo.ru/lab/subje
29 0.5 12.11
nporeccoB (POTOCUHTE3a U XEMOCUHTE3a» ct/1/
13.11 .
AHa’poOHBIE OpraHm3Mbl. Bumel  OpoxeHwUs. hitps://content.edsoo.ru/lab/subje
30 | JIabopatopHas pabota «CpaBHEHHE MPOIECCOB 0 1/
OpOKEHWUSI U IbIXaHHSD» —
31 AdpOOHBIC OpraHU3Mbl. DTaIbl YHEPTETHIECKOTO 0 1511 https://resh.edu.ru/subject/lesson/
oOMeHa ' 2486/start/
39 DHeprusi MeMOpaHHOTO TpaJMeHTa IPOTOHOB. 0 1911 https://resh.edu.ru/subject/lesson/
Cunre3 AT®: pabora npotorHoit AT®-cuHTa3bI ' 2486/start/
https://resh.edu.ru/subject/lesson/
33 | Peakuuu MaTpUIHOTO CHHTE3a 0 20.11 2214/start/
. https://resh.edu.ru/subject/lesson/
34 | Tpanckpunuus — Matpuusblii cuaTe3 PHK 0 22.11 2014/start/
) https://resh.edu.ru/subject/lesson/
35 | Tpaucmsimus u e€ 3Tarnbl 0 26.11 2014/start/
36 Koauposanue amunokucnor. Poibs pubocom B 0 2711 https://resh.edu.ru/subject/lesson/
OouocuHTe3e Oenka ' 2214/start/
37 | Opranusamusi TeHOMa y MPOKApUOT U JYKApHOT. 0 29.11 https://resh.edu.ru/subject/lesson/
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MonekysipHble MEXaHU3MbI IKCIIPECCUU T€HOB Y
JyKapHOT

5352/start/295780/

KoHntpoinbnas padota mo teme "OOMEH BEIIECTB U

38 " 0 3.12
NpeBpalieHIe YHEPTUU B KIICTKE
_ 412
Bupycer BHCIUICTOUHBIC (HOPMEL JKH3HH 1 https://resh.edu.ru/subject/lesson/
39 | obnuratHble mapasuthl. [IpakTuueckas pabora 0.5
1589/start/
«Co3ztanue MoJIeli BUPYCay
40 BupycHble 3a00/1€BaHHS YCTOBEKA, )KUBOTHBIX, 0 6.12 https://resh.edu.ru/subject/lesson/
pacteHui ' 1589/start/
https://resh.edu.ru/subject/lesson/
41 | HaHOTEXHOJIOTUM B OMOJIOIMH U MEAULIMHE 0 10.12 2211/start/
. https://resh.edu.ru/subject/lesson/
4?2 | Y)KusHeHHBIN UK KIETKH 0 11.12 5359/start/270999/
. https://resh.edu.ru/subject/lesson/
43 | Marpuunsiii cuate3 JJTHK 0 13.12 5352/start/295780/
44 Xpomocomebl. Jlabopatopras pabota «M3yueHue 05 1712 https://resh.edu.ru/subject/lesson/
XPOMOCOM Ha TOTOBBIX MHKpOITIperapaTax» ' ' 5352/start/295780/
https://resh.edu.ru/subject/lesson/
45 | JleneHue KIETKH — MHUTO3 0 18.12 3927/start/105895/
Tunber  knetok. KapuokmHe3 M LIMTOKHUHES. 20.12
16 Jlaboparopnasi pabora «HaOmonenne mmrto3a B 05 ' https://resh.edu.ru/subject/lesson/
KJIETKaX KOHYHMKA KOpEIKa Jiyka (Ha TOTOBBIX ' 3927/start/105895/
MUKpOIIpenaparax)»
https://resh.edu.ru/subject/lesson/
47 | Perynsius ®U3HEHHOTO IMKJIA KIETOK 0 24.12 3927/start/105895/
https://resh.edu.ru/subject/lesson/
48 | OpranusM Kak equHOE I1e510e 0 25.12 6770/start/296014/
Txann  pacrenuii.  JlaGoparopnas  pabota https://content.edsoo.ru/lab/subje
49 . . 0.5 27.12
«M3y4yeHune TkaHel pacTeHU» ct/1/
TkaHU KUBOTHBIX U yenoBeka. JlabopaTtopHas https://content.edsoo.ru/lab/subje
50 o 0.5 9.01
pabota «3yueHue TKaHel JKUBOTHBIX) ct/1/
51 | Opransl. Cucremsl opranoB. JlabopaTopHas 0.5 14.01 https://content.edsoo.ru/lab/subje
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pabora  «/3yuyeHue  OpraHoB  IIBETKOBOI'O
pacTeHus»

c/l/

https://resh.edu.ru/subject/lesson/

52 | Onopa Tena opraHu3MoB 15.01 6769/start/300659/
53 | JIBuKeHHe OPraHu3MOB 17.01 2;[2;//8/': aerstr/‘é%%lgg%//SUblea”esson/
54 | Ilutanue OpraHMU3MOB 21.01 E;tgé.//slgaerst?é%%lg(r)lglsublect/lesson/
55 [Turanue ITO3BOHOYHBIX YKUBOTHBIX. 29 01 https://resh.edu.ru/subject/lesson/
[TumeBapuTeapbHas CUCTEMA YEIIOBEKa 2493/start/
56 | JlprxaHue opraHu3MoB 24.01 2323//5/{ :ft?é%%lggléllsublecﬂlesson/
57 | JIpixaHHME TO3BOHOYHBIX JKHBOTHBIX U YEJI0BEKa 28.01 https://resh.edu.ru/subject/lesson/
2218/start/
58 | TpaHCIOPT BELIECTB Y OPraHU3MOB 2901 https://resh.edu.ru/subject/lesson/
6760/start/272101/
59 KpoBeHocHasi cucteMa MO3BOHOYHBIX JKHBOTHBIX 3101 https://resh.edu.ru/subject/lesson/
1 YeJI0BEKa 1581/start/
60 | Bougenetie y opraHusyos 4.02 https://resh.edu.ru/subject/lesson/
6762/start/313903/
61 | 3ammray oprammsmos 502 https://resh.edu.ru/subject/lesson/
6767/start/269090/
62 | IMMyHHast CHCTEMa YeToBeKa 7.02 lzggg//s/tr:ft? -edu.ru/subject/lesson/
63 | Pa3mpaxuMOCTh 1 perysinus y OpraHu3MOB. 11.02 https:/iresh.edu.ru/subject/lesson/
6766/start/295867/
['ymopaneHast — perymsiius ©  JHIOKPUHHAS https://resh.edu.ru/subject/lesson/
64 CHCTEMa >KUBOTHBIX U YEJIOBEKA 12.02 2458/start/
KonTponsras padora mo teme "CtpoeHne u
65 Q)yHKEHH OpFaII)-II/ISMOB" ’ 14.02
66 @®opmbl  pa3MHOXKEeHHs opraHu3moB. [lomoBoe 18.02 https://resh.edu.ru/subject/lesson/
pa3MHOXKEHHE 5359/start/270999/
67 Meiio3 19.02 https://resh.edu.ru/subject/lesson/

5359/start/270999/
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l'amerorenes. O6pa3oBaHue U Pa3BUTHUE MOJIOBBIX

https://resh.edu.ru/subject/lesson/

68 KJIETOK. 21.02 2218/start/

69 WunuBunyanbHOE pa3BUTHE OPraHU3MOB- 25,02 https://resh.edu.ru/subject/lesson/
OHTOTEHE3 ' 6760/start/272101/

20 3aksajika OpraHoOB ¥ TKaHEH U3 3apO/IbIIICBBIX 96.02 https://resh.edu.ru/subject/lesson/
JIMCTKOB ' 1581 /start/

71 Pocr u pazButHe kUBOTHBIX. «JlabopaTopHas 98.02 https://resh.edu.ru/subject/lesson/
pabota «BpIsiBIICHHE PU3HAKOB CXOJICTBA ' 6762/start/313903/
3apOJIbIIIeH TTO3BOHOYHBIX KUBOTHBIX)

79 Pa3MHOXEHUE U pa3BUTHE PACTCHUH. 4.03 https://resh.edu.ru/subject/lesson/
JlaboparopHas padota «CTpoeHHE OPTaHOB ' 6767/start/269090/
Pa3MHOKCHHUS BBICIIUX PACTCHHI

73 Hcropus cTaHOBIICHHS U Pa3BUTHUS TEHETHKH KaK 5.03 https://resh.edu.ru/subject/lesson/
HayYKH. ' 1580/start/

24 OCHOBHBIE TTOHATHS U CUMBOJIbI TEHETUKH. 203 https://resh.edu.ru/subject/lesson/
JlabopatopHas pabota. «J[po3oduiia kak 00bEKT ' 6766/start/295867/
TEHETHYECKUX HUCCIICIOBAHMID)

75 3aKOHOMEPHOCTH HACIIEOBAHMS IIPU3HAKOB. 11.03 https://resh.edu.ru/subject/lesson/
Monorubpuanoe ckpemmnBanue. [Ipakrudeckast 2458/start/
pabota M3ydenus pe3ysabTaToB MOHOTHOPHIHOTO
CKpEIIUBaHMS Y APO30DIIOB
[{uTo0rHYecKue OCHOBBI MOHOTHOPHIHOTO https://resh.edu.ru/subject/lesson/

76 12.03
CKpeIIMBaHHS 1580/start/

77 Amanusupymolee ckpenusanue. Hemonnoe 14.03 https://resh.edu.ru/subject/lesson/
JIOMHUHHUPOBAHUE 6766/start/295867/

78 Jurubpuanoe ckpenBanue. [Ipaktuueckas 18.03 https://resh.edu.ru/subject/lesson/
pabota. «M3ydenue pe3yabTaToB TUTHOPUIHOTO : 2458/start/

CKPEITUBAHUS Y TPO30(DUITBI

79 HuTonornueckue OCHOBBI JTUTUOPUTHOTO 19.03 https://resh.edu.ru/subject/lesson/
CKpEIIUBAHUS ' 4725/start/107947/

80 | CuemnenHoe HACHEIOBAHIE TIPU3HAKOB 21.03 https://resh.edu.ru/subject/lesson/

4755/start/118828/
1.04 https://resh.edu.ru/subject/lesson/

81 | XpomocoMHas TeOpHsl HACIIEACTBEHHOCTH

2212/start/
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https://resh.edu.ru/subject/lesson/4755/start/118828/
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2.04

https://resh.edu.ru/subject/lesson/

82 | 'enernka moia 0 2212/start/
83 | 0 4.04 https://resh.edu.ru/subject/lesson/
€HOTHII KaK I[€JIOCTHAsA CUCTEMA 2912/start/
84 I'eHeTHYECKUiT KOHTPOJIb Pa3BUTUS PACTEHUIA, 0 8.04 https://resh.edu.ru/subject/lesson/
JKMBOTHBIX U YEJIOBEKA 2212/start/
https://resh.edu.ru/subject/lesson/
85 | M3MeHunBOCTH NpHU3HAKOB. BHUIbI HK3MEHUYNBOCTH 0 9.04 2481/main/
https://resh.edu.ru/subject/lesson/
86 | MoauduxanmoHHas I3MEHUYNBOCTh 0 11.04 2481/main/
BapuaimoHHbIH psj W BapUAlMOHHAs KPHUBas. 15.04
Jlabopatopras . pabora «HCCHGHOBaHHf https://content.edsoo.ru/lab/subje
87 | 3akoHOMEpHOCTEH MOAU(GUKAITMOHHOU 0.5 /1
u3MeHYnBOCTH. [locTpoeHHE BapUAIIMOHHOTO -
pslla U BapuallMOHHOU KPUBOM»
https://resh.edu.ru/subject/lesson/
16.04
88 ['eHOTUNIMUECKAS U3MEHYUBOCTb. 0 2481/start/
KoMOnHaTHBHAS U3MEHYMBOCTH https://resh.edu.ru/subject/lesson/
2478/start/
18.04 .
MyTanoHHasi HM3MEHYMBOCTh. [IpakTudeckas htts://resh.edu.ru/subject/lesson/
89 | pabora «MyTamuu y apo3oduiibl (Ha TOTOBBIX 0.5 -
2481/main/
MUKpOIIpenaparax)» -
90 3aKOHOMEPHOCTH  MYTAI[HOHHOTO  MpoIecca. 0 99 04 https://resh.edu.ru/subject/lesson/
DIUTreHEeTHKA U SITUTEHOMHUKA ' 5387/start/17435/
91 |TI'enermka 4denoBeka. IlpakTmyeckas pabora 0.5 23.04 https://resh.edu.ru/subject/lesson/
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https://resh.edu.ru/subject/lesson/2481/start/
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https://resh.edu.ru/subject/lesson/2477/start/

«CocraBJeHe W aHAJIN3 POTOCIOBHOM»

2477 /start/

Kontponbnas padota mo teme "I'eHeTHKa - Hayka

92 " 1 0 25.04
0 HACJIECTBEHHOCTH U N3MEHYMBOCTH
93 | IloBTOpeHHE U 0000IIEHKE 110 BCEMY KYpCY 1 0 29.04 https://resh.edu.ru/subject/5/
94 | UroroBast KOHTpOJIBbHAs paboTa 1 0 30.04
MeToapl MEIUIIMHCKOM CeleKIMU. 3HayeHue e€ B 6.05 . .
95 | mpenoTBpalleHUH W JICYCHHH TI'C€HETHYCCKUX 1 0 https://resh.edu.ru/subject/lesson/
" 2477 /start/
3a00JIeBaHNI YETIOBEKA
OcHoBHbIE TIOHATHS celeKuu. JlabopaTopHas 7.05 hitps://content.edsoo.ru/lab/subje
96 | pabora  «/3yueHue  COpPTOB  KYJIBTYPHBIX 1 0.5 /1 /' ' '
pPacTeHUH U MOPOJI TOMAIITHUX KHBOTHBIX) —
Mertoasl cenekimoHHoM paboTel. JlaboparopHas 13.05 https://content.edsoo.ru/lab/subje
97 | pabora  «M3yueHue = METO/OB CeJIeKIIUU 1 0.5 /1 /' ' '
pacTeHuin» Cvl/
98 JIOCTHIKEHUS CEJCKIMU PACTCHUH M JKUBOTHBIX. 1 0 14.05 https://resh.edu.ru/subject/lesson/
[Mpaktuueckas padora «[IpuBHUBKa pacTeHHI» ' 2211/start/
99 CoxpaHeHHE, UW3yYeHHE U  HCIOJIb30BaHUE 1 0 16.05 https://resh.edu.ru/subject/lesson/
TEHETHYECKUX PECYPCOB ' 2211/start/
buorexnoforns  kak  Hayka M OTpacth 2005 https://resh.edu.ru/subject/lesson/
100 | nmpousBoxcTBa. [IpakTuyeckas padora «3yuenne 1 0.5 ; —
2211/start/
00BEKTOB OMOTEXHOIOTHI»
101 OCHOBHBIC HarpaBJICHUS CHHTETUYECKON 1 0 99 05 https://resh.edu.ru/subject/lesson/
ononorun ' 3861/start/295751/
102 XpomocomHas u TeHHasl WHKEHEPHSI. 1 0 23.05 https://resh.edu.ru/subject/lesson/
MenuiuHCcKie OMOTEXHOIOTUN ' 3861/start/295751/
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 13
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11 KJIACC

Koaun4yecTBO 4acos

Ne Tema ypoka Kontpoan | IIpakruue | Hara DJIeKTPOHHbIE undpoBbie
n/n Bcero HbIE CKHe U3y4YeHHsl | oOpa3oBaTe/ibHbIE PecypcChl
padoThI padoThI

OBOJIIOLIMOHHAS Teopust 4. HapBuHa. .

1 1 0 0 https://resh.edu.ru/subject/5/11/
JBrxymue cuibl 3Boironuu 1o Y./lapeuny.

2 Bxopanas koHTpoJIbHAsS paboTa 1 1 0 https://resh.edu.ru/subject/5/11/

3 | bopeba 3a cymectBobaime, ecrectBeniblit 1 1 0 0 https://resh.edu.ru/subject/5/11/
HCKYCCTBEHHBIN 0TOOP

4 dopmiposaiiie curTeTrecion teopaH 1 0 0 https://resh.edu.ru/subject/5/11/
IBOJTIOIIAN

5 JTatiel OBOTHOMHORHOTO fipotiecea: 1 0 0 https://resh.edu.ru/subject/5/11/
MUKPO3BOIIOIUS U MAKPOIBOIIOIIHS

6 | lomymwmi - OMCMCHTAPHAR  CUMHMUA | 0 0 https://resh.edu.ru/subject/5/11/
IBOJTIOIIAN
3akoH reHeTuuyeckoro paBHosecus . Xapu,

7 | B. Baitubepra.  JlaGopatopnas —pabora | 0 05 https://resh.edu.ru/subject/5/11/
«BbIsIBIIeHHE W3MEHUMBOCTH Y 0COOEH OIHOTO
BUIA»

8 DreMeHTapHbie GaKTOPHI 3BOJIOIUN 1 0 0 https://resh.edu.ru/subject/5/11/

g | Dbbexr ocropaters. S¢pekt bymiororo 1 0 0 https://resh.edu.ru/subject/s/11/
TOPJIBIIIKA

10 Murpatui. Aoy Homy . 1 0 0 https://resh.edu.ru/subject/5/11/
reorpaduyeckasi, OnojorundecKas

11 Ecrectsennpiii  otbop  — - Hanpasnoumi 1 0 0 https://resh.edu.ru/subject/5/11/
(bakTop IBONIIOIIH

12 [TonoBoii oTOOp 1 0 0 https://resh.edu.ru/subject/5/11/
[Tprcmoco0IeHHOCTh OpPTraHHU3MOB KaK

13 pe3ysibTaT  MHUKpo3Bouoinu.  JlabopaTopHast 1 0 0.5 https://resh.edu.ru/subject/5/11/
paboTta «M3yuenune apomoph030B u
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https://resh.edu.ru/subject/5/11/

MJIM0AJANTALMN Y PACTEHUN U JKUBOTHBIX)

[Ipumepsl mpuCOCOONIEHUIT Yy OpPraHU3MOB:

MOPQOJIOTHUECKHE, (buzmosornYecKue,

14 | OuoxmMirieckie, HOBEACHHACCITHE. 0.5 https://resh.edu.ru/subject/5/11/
JlaGopatopHas pabora «IIpucnocobiaeHus
OpPraHUu3MOB u ux OTHOCHTEJIbHAS
1[EJIECO00PA3HOCTH
Bun, €ro KpUTEpUHN U CTPYKTYpa.

15 Jlaboparopnasi pabora «CpaBHEHUE BUJIOB IO 0.5 https://resh.edu.ru/subject/5/11/
MOP(OJIOTHUECKOMY KPUTECPHIOH

16 CrpykTypa BHIa 0 https://resh.edu.ru/subject/5/11/
Bunoo6pa3oBanue Kak pe3ynbTar

17 MHUKPOAIBOJIIOIMH. CBSI3b MUKPOIBOJIIOIMH U 0 https://resh.edu.ru/subject/5/11/
AMUIEMHUOJIOTHH

18 ,I,cl\c/’IHTpom’Haﬁ " pabora o reme 0 https://resh.edu.ru/subject/5/11/

HUKPOIBOJIIOIHS

19 Maxposposrioris Haneorrronoririeckie 0 https://resh.edu.ru/subject/5/11/
METO/IbI U3YYCHUS DBOJFOIIHU

20 buoreorpagutieckne METOAH HIYHeHIA 0 https://resh.edu.ru/subject/5/11/
IBOJTIOIIAN
OMOpHOIOTrHYECcKHe u CPaBHUTENBHO-

21 Mopdostoruueckme METOJIBI U3YUYCHUS 0 https://resh.edu.ru/subject/5/11/
IBOJTIOIUH
MonexkysipHO-TeHETHUECKHE, OMOXUMHUYECKUE

22 U MaTeMaTHYeCKUe  METOAbl  HM3Y4YCHUS 0 https://resh.edu.ru/subject/5/11/
IBOJIOIUH

23 OO0r111e 3aKOHOMEPHOCTH 3BOJTIOIUH 0 https://resh.edu.ru/subject/5/11/

24 AnanTupHas  panuauus. - HepasHomeprocts 0 https://resh.edu.ru/subject/5/11/
TEMIIOB DBOJIIOIUH

25 Jloray<iiie MPEACTABICHHT O  3apOAICHHN 0 https://resh.edu.ru/subject/5/11/
KU3HU

26 HayuHble TUIIOTE3bI MPOMCXOXKIAECHUS JKU3HH HA 0 06.11.2024 | https://resh.edu.ru/subject/5/11/
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3emiie

27 OCHOBHBIC 3TaIlbl HEOPTAaHHMYECKOM IBOIIOLIUH 0 https://resh.edu.ru/subject/5/11/

28 ['uoTe3sl 3apOKAECHUS KUZHU 0 https://resh.edu.ru/subject/5/11/
Ucropus 3emsm u MeTonpl €€ H3Yy4YEHMS.

29 JlaGopatopHasi pabota «l3yueHune u onrcanue 0.5 https://resh.edu.ru/subject/5/11/
MCKOTIAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY

30 HauanbHbIe 3Tarbl OpraHu4ecKOi SBOIOUN 0 https://resh.edu.ru/subject/5/11/

31 DBOIIOLUS 3YKAPHOT 0 https://resh.edu.ru/subject/5/11/
OCHOBHBIC 3Talbl SBOJIONUK PACTHTEIBHOTO

32 MHPa. HpaIfTquCKaﬂ padora . «Msyuetne 0.5 https://resh.edu.ru/subject/5/11/
0COOEHHOCTEH CTPOCHUS PACTEHHWH pasHbIX
OTJIEJIOB)

33 OCHOBHBIE 3TaIlbl 3BOTIOIMH )KUBOTHOT'O MUPa 0 https://resh.edu.ru/subject/5/11/
DBOJIOIMS JKUBOTHBIX. [IpakThueckas pabora

34 «U3yuenne 0COOCHHOCTEH CTpOCHHS 0.5 https://resh.edu.ru/subject/5/11/
MO3BOHOYHBIX KHBOTHBIX)»

35 Pa3Butue »xu3HU Ha 3eMiie 110 3paM U IeproIam 0 https://resh.edu.ru/subject/5/11/
M — .

36 acCOBBIC ~ BEIMHPATIA SROJIOTHHCCIIe 0 https://resh.edu.ru/subject/5/11/
KPH3HCHI TIPOIILIOTO

g7 | COBPEMEHMbIH OKOIOTMHECKHit  KPHSHC, - ero 0 https://resh.edu.ru/subject/5/11/
0COOEHHOCTHU

3g  COBPOMCHHAL  CHCTCMA  OFAHIECKOTO 0 https://resh.edu.ru/subject/5/11/
TPOIILIOTO

gg | OCHOBHBIC  CHCTEMATHWCCKHE  [PyMIEl 0 https:/resh.edu.ru/subject/5/11/
OpraHU3MOB

40 AHTPOTIOJIOTHS — HayKa O YeJIOBEKe 0 https://resh.edu.ru/subject/5/11/

41 PasBHTHE MPEACTABCHHI O MPOHCXOKACHHH 0 https://resh.edu.ru/subject/5/11/
JeoBeKa
MecTo dYeloBeKa B CHCTEME OPraHHYECKOTO

42 mupa. Jlaboparopnas pabora «l3ydueHue 0.5 https://resh.edu.ru/subject/5/11/

0COOEHHOCTEH CTPOCHUA CKEJICTa YCJIOBCKA,
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CBA3aHHBIX C IPAMOXOKIACHUCM)>

43 JIBMOKYIIIME CHITBI aHTPOTIOTeHE3a 1 0 0 https://resh.edu.ru/subject/5/11/

g Coomomene SuotonmccI ol |y 0 tpslesh.ecuruSubject//11

45 OCHOBHbBIE CTaJIH AaHTPOIIOTEHE3a 1 0 0 https://resh.edu.ru/subject/5/11/

46 [aneoreHeTrKa U MajcoreHOMHUKA 1 0 0 https://resh.edu.ru/subject/5/11/

47 DBOJIIOLINS COBPEMEHHOTO YeJI0BEKa 1 0 0 https://resh.edu.ru/subject/5/11/
Uenoseueckne packl. Ilpaktudeckas pabota

48 «M3y4enune HKOJIOTUYECKUX aJanTanun 1 0 0.5 https://resh.edu.ru/subject/5/11/
YeJI0BEKa»

49 MeKIUCIUIUITMHAPHBIE METOIbI AHTPOIIOJIOTHH 1 0 0 https://resh.edu.ru/subject/5/11/

50 3apoxIeHUE U PA3BUTUE IKOJIOTUH 1 0 0 https://resh.edu.ru/subject/5/11/
Meroasl  skosoruu. JlaboparopHas pabota

51 «U3yuenne METOJIOB IKOJOTUIECKUX 1 0 0.5 https://resh.edu.ru/subject/5/11/
UCCIIEIOBAHMIN)

52 Dkonoruyeckue GaKTopbl 1 0 0 https://resh.edu.ru/subject/5/11/

53 3HaYeHUE IKOJIOTMYCCKUX 3HAHUM JIJIS YeJTOBEeKa 1 0 0 https://resh.edu.ru/subject/5/11/
AbuoTtnueckue (bakTopBhI. Cser KaK

54 iﬁﬁ;ﬁ:ﬁ;ﬁHEp?ﬁig%%g:gggﬁ%ﬁgigﬁ (?;TE 1 0 0.5 https://resh.edu.ru/subject/5/11/
BIIMSTHUIO CBETA»
Abuotnueckue (akropel. Temmeparypa Kak

55 iﬁﬁ;ﬁ:ﬁ;ﬁHﬁp?ﬁig%%g:gggﬁ%ﬁgigﬁ (?;TE 1 0 0.5 https://resh.edu.ru/subject/5/11/
BIIMSTHUIO TEMITEPATYPHD»
Abuotnueckue  (aktopsl. BraxkHOCTh  Kak

56 zllfﬁgfjlizﬁ?fnfaggggélj}{iiﬁag:z::;ﬂ%a%m 1 0 0.5 https://resh.edu.ru/subject/5/11/
Pa3HBbIX MECT OOMTAHMSD)

57 Cpeibl 0OMTaHHS OPraHHU3MOB 1 0 0 https://resh.edu.ru/subject/5/11/

58 Buonornyeckue putMbl 1 0 0 https://resh.edu.ru/subject/5/11/
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59 XKusHeHnubie GopMbl OPraHM3MOB 1 0 0 https://resh.edu.ru/subject/5/11/
60 buornueckue hakTopbl 1 0 0 https://resh.edu.ru/subject/5/11/
61 3HAHCHHE GHOTHHECKAX B3AHMOXCHCTBIH L1 1 0 0 https://resh.edu.ru/subject/5/11/
CYIIIECTBOBAHHMS OPIaHU3MOB B CpeJIc OOMTaHUS
62 DKOJIOTHYECKHE XapaKTEPUCTHKH MOIYJIISIAN 1 0 0 https://resh.edu.ru/subject/5/11/
OcCHOBHBIE OKa3aTesn HOMYJISIUH:
63 YHCICHHOCTh, IUIOTHOCTh,  BO3pacTHas M| 1 0 0 https://resh.edu.ru/subject/5/11/
I0JI0Bast CTPYKTypa
OcCHOBHbIE OKa3aTesn HOMYJISIUH:
64 POXKIaEMOCTb, OPUPOCT,  TEMII  pOCTa, 1 0 0 https://resh.edu.ru/subject/5/11/
CMEPTHOCTB, MUTPALIUH
65 DKosoruyeckast CTpyKTypa MmomyJIsiuu 1 0 0 https://resh.edu.ru/subject/5/11/
66 JIuHAMHKA TOMYJISIUH U €€ PEeryJIsiius 1 0 0 https://resh.edu.ru/subject/5/11/
67 IIEPHB"R pocTa  HHCACHHOCTH  HOMYIARMM- | 4 0 0 https:/resh.edu.ru/subject/5/11/
pHBbIC BEDKMBAHUS
Dkojoruueckass Humia Buaa. JlaGoparopHas
68 pabora «IIpucrnocoOeHus: ceMsH pacTeHUI K 1 0 0.5 https://resh.edu.ru/subject/5/11/
pacceeHuIo»
69 Bun kak cuctema nomysiuit 1 0 0 https://resh.edu.ru/subject/5/11/
70 | S8KOHOMCPHOCTH TOBCACHMA M  MUTpAuuit | 0 0 https://resh.edu.ru/subject/5/11/
YKMBOTHBIX
71 Co00111eCTBO OPraHu3MOB — OHOIICHO3 1 0 0 https://resh.edu.ru/subject/5/11/
72 DKocucTeMa Kak OTKPhITast CHCTEMa 1 0 0 https://resh.edu.ru/subject/5/11/
73 | KpyroBOpoT BEIIECTB i IOTOK JHEPIHIt B 1 0 0 https:/resh.edu.ru/subject/5/11/
IKOCHUCTEME
74 OCHOBHBIE ITOKA3aTEJIN IKOCUCTEMBI 1 0 0 https://resh.edu.ru/subject/5/11/
75 DKOJIOTUYECKHE MTUPAMHU/IBI 1 0 0 https://resh.edu.ru/subject/5/11/
76 N3menenus coo0111ecTB — CYKIIECCUU 1 0 0 https://resh.edu.ru/subject/5/11/
77 Hprponie JOCHCTOMBL JKOCHCTEMBL 03¢P 1 1 0 0 https://resh.edu.ru/subject/5/11/
pek. DKOCHCTEMbI MOPE ¥ OKEaHOB
78 [TpupoaHbIE YKOCUCTEMBI. DKOCHCTEMBI TYHJIP, 1 0 0 https://resh.edu.ru/subject/5/11/
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JIECOB, CTEIIEH, ITyCThIHb

79 AHTPONOTCHHBIE YKOCUCTEMBI 1 0 0 https://resh.edu.ru/subject/5/11/
go  pOookockereml.  Ilpakmmieckas — pagora | 0 05 https://resh.edu.ru/subject/5/11/
«3yueHne 1 onmucanue ypoosKOCHCTEMBD»
81 3aKOHOMe? HoCTH (POPMMPOBAHHA  OCHOBHBIX 1 0 0 https://resh.edu.ru/subject/5/11/
B3aUMOJICHCTBUI OPraHM3MOB B 9KOCHCTEMAX
MexaHu3Mbl BO3/ICHCTBUS 3arpSI3HEHUN pa3HbIX
82 THUIIOB Ha CyOOPraHU3MEHHOM, OPTaHU3MEHHOM, 1 0 0 https://resh.edu.ru/subject/5/11/
HOMYJISIIIUOHHOM M 9KOCHCTEMHOM YPOBHSIX
83 ];Z;;Eepa —  obmennaneraphaz - obonoia 1 0 0 https://resh.edu.ru/subject/5/11/
84 Yuenue B. . BepnHaackoro o 6uochepe 1 0 0 https://resh.edu.ru/subject/5/11/
85 3aKOHOMEPHOCTH CYIIIECTBOBaHUs OUOCHEphI 1 0 0 https://resh.edu.ru/subject/5/11/
g6 | KPYrOBOPOTEI BICCTE it GHOTCOXMMICCKILE 1 0 0 https://resh.edu.ru/subject/5/11/
IHKJIBI
87 gsifwocn’ Ouoceper. OcHosrbie GnoMe! 1 0 0 https://resh.edu.ru/subject/5/11/
88 YcToiunBoCcTh OMOCheph 1 0 0 https://resh.edu.ru/subject/5/11/
89 DKOJIOTHYECKHE KPU3UCHI K UX TIPUIHHBI 1 0 0 https://resh.edu.ru/subject/5/11/
90 Bo3saeiicTBue uenoBeka Ha Ouochepy 1 0 0 https://resh.edu.ru/subject/5/11/
91 AHTpOHOFeIEHOG BOSACHUTBHE Ha PaCTHTCIbHEM 1 0 0 https://resh.edu.ru/subject/5/11/
Y JKUBOTHBIH MHUP
92 OxpaHa mpUpOIbI 1 0 0 https://resh.edu.ru/subject/5/11/
93 OcrosHbIe VPHHIIHTIB! YCTOHIHBOTO pasBHTHi 1 0 0 https://resh.edu.ru/subject/5/11/
4eJI0BEYECTBA M ITPUPOIbI
ParronansHOe MIPUPOJIOIOIB30BAHIE "
94 COXpaHCHHE OWOJIOTHYECKOT0 Pa3HOOOpa3us 1 0 0 https://resh.edu.ru/subject/5/11/
3emiu
95 Obobmenne 1o Teme «Mukpossomonms 1 e 1 0 0 https://resh.edu.ru/subject/5/11/
pe3ybTaThi»
96 O6o6meHre mo Teme «MaKkpOdIBOJIOIHUS U €& 1 0 0 https://resh.edu.ru/subject/5/11/
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pe3ynbTaTh»

O6obmenue mo Tteme «lIpoucxoxaenue u

97 1 0 https://resh.edu.ru/subject/5/11/
paSBI/ITI/IC JKHN3HHU Ha 3CMJ'I€>>

98 Obobmenme  mo  teme  «lIponcxoieHme 1 0 https://resh.edu.ru/subject/5/11/
YCJIOBCKA — aHTp0HOI‘CH63»

99 Obobmenne 1o TeMe «IKONOTHA — HayKa O 1 0 https://resh.edu.ru/subject/5/11/
B3aUMOOTHOIIICHUAX OpI‘aHI/I3MOB»

100 | Qdodmenne no Teme «Oprammusmpt 1 cpesa 1 0 https://resh.edu.ru/subject/5/11/
OOUTaHUA

101 Obodwenne no Teme «brochepa — riodanyHas 1 0 https://resh.edu.ru/subject/5/11/
SKOCUCTECMA»

102 | UroroBas koHTposibHAs paboTa 1 0

OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 7.5
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YYEBHO-METOJMYECKOE OBECHEYEHUE OEPA30BATEJBLHOI'O
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* buonorus. O6mas O6uonorusi, 10 kmacc/ 3axapoB B.b., MamontoB C.I'., Connr H.U.,
3axapoa E.T.; mom penmakmuedr 3axapoBa B.b., OOmecTtBo ¢  orpaHuYeHHOMR
0TBETCTBEHHOCTHIO «/IPODA»; AkunonepHoe oduiectBo «M3narensctBo «Ilpocsenienne»
* buonorus, 11 xmace/ Aradonosa U.b., CuBornazos B.M., O0mecTBo ¢ orpaHMYEHHOM
0TBeTCTBEHHOCTHIO « [ [PODAY; Aktinoneproe obmiectBo «M3mparenscTBo «IIpocBermenne»

METOAUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

buonorus (yriayOnenssiii ypoBeHb): Peanusanus tpeboBanuit ®I'OC cpemnero obiiero
oOpa3zoBanus : MeToudeckoe mocodue st yuurens / [JILA. [Tapmyruna, A.B. OBYUNHHUKOB,
O.B. Komssicaukos, C.M. I'narones]|; nox pex. JI.A. Ilapumrytunoit. — M.: ®I'BHY «Mucturyr
cTpaTeruu pa3BuTHs oOpasoBanus», 2023. — 154 c.: un

[Naceunux B.B. buomnorus. [loypounsie pazpabotku. 10-11 kmacc: yueOGHOe mocoOue s
0011e00pa3oBaTeIbHBIX OpraHu3aluii: 6a30BbI YPOBEHb.

buonorus. 10 knacc: moypounsle wiansl o yueonuky /. K. bensesa, I1. M. bopoauna, H.
H. Bopornosa. B nByx wyactax. buonorusa. JlonmonHuTenbHbIE Marepuanbl K ypoKaMm U
BHEKJIACCHBIM MEPOIPHUATHAM 10 6rosoruu u sxkonoruu B 10-11 knaccax

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://content.edsoo.ru/lab/subject/1/
https://resh.edu.ru/subject/5/
https://resh.edu.ru/subject/5/11/
https://edsoo.ru/mr-biologiya/
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